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received thine 
intimating thy prospect of a 
visit to Pontefract. I should 
like to know in whose com- 
pany thou art to go and how 
thy master is to do without 
thee; if fe can spare thee 
and thou canst perform the 
journey agreeably and with- 
out an imprudent expenditure 
I shall not object to it.” 





Luke Howard received many such letters as this from his father while serving his 
apprenticeship to a Stockport chemist. Good counsel and advice on business duties 
and responsibilities are not always easily acceptable; but Luke, who started the firm 
of Howards in 1797, at the age of 25, laid a foundation for careful manufacture 


which distinguishes all the technical chemicais which bear Howards’ name today. 
Technical Chemicats by 

ZEN Th 

€3 HOWARDS OF ILFORD 


Telephone : Ilford 3333 Telegrams: Quinology Ilford 
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‘DERBY 


BROWNS. 


FOUNDRY Co. LTD. 














Nottingham Rd 








| CHEMICAL - Mei! 
PLANT oY ¥ 
w" | CRESOLS, PHENOL 
HIGH BOILING TAR ACIDS 
RS | 
anaes CRESYLIC CREOSOTE 
DESIGNS NAPHTHALINE, PYRIDINE 


SPECIFICATION 


AND 


i MIRVALE CHEMICAL CO. LIMITED 
MIRFIELD, YORKS. Phone Mirfield 2157 



































MELWA ELEMENTS anp 


PRODUCTS 
Retired Trade Mor RESISTANCES 
OF 
ALL DESCRIPTIONS 


WE SHALL BE PLEASED TO 
QUOTE FOR YOUR _ SPECIAL 
REQUIREMENTS 








IF YOU WOULD LIKE OUR 

STANDARD CATALOGUE 

ASK FOR LIST NO. JYJ/30/CA 

and enclose 6d. in stamps for 
postage 


METWAY = LTD Es 
ee e . 
KING STREET, BRIGHTON, |! 
Phone: Brighton 28366. Grams: Metway, Phone, Brighton B.1.F. CASTLE BROMWICH, STAND No. C.225 
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BROTHERHOOD 


Air, Gas and Refrigerating 
Compressors 


For the manufacture of 


ARTIFICIAL and other GHEMICALS 














Also 
STEAM TURBINES 
STEAM ENGINES 
GENERATING SETS 


Literature describing Brotherhood Products available on request 


CP BROTHERHOOD 


—— 
COMPRESSOR & POWER } 
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The most 





satisfactory container 





The beauty of tall-towering Chestnuts gladdens 
many eyes each summer, thanks to the sticky 
* bud, for this is Nature’s method of protecting 
delicate young leaves against their many 
enemies. The sticky bud is a classic example of 
good design . . . a container perfectly suited to 
its contents. 
We, too, have produced many equally efficient 
metal containers in the last 83 years. Numerous 
types and sizes of containers — from a half- 
ounce tin to a fifty gallon drum -— are included 
in our standard range. These may be plain, 
painted or lithographed to particular designs, 
and internal lacquers or linings are available 
to meet special needs. 
If you are looking for new and better ways to 
pack your product, Reads of Liverpool have 
experience to place at your service. 











*We regret that the present a. of _— and steel sheets makes | 
it difficult for us to c Ss at normal level : | 


Orrell House, Orrell Lane, Walton, Liverpool,9 + ’Phone: Aintree 3600 | ’ 
ia ie i 227 GRAND BUILDINGS, TRAFALGAR SQUARE, LONDON, W.C.2 ' 


ALSO AT GLASGOW, BELFAST AND CORK 





R.2066/C 
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IN Chemical Works, Refrigerating Plants, etc., the necessity 
for dealing with gas escapes and repair!work calls for efficient 
protection of the men on the job. 

) 0 L This is provided by the “ PURETHA ” Respirator, which is 
comfortable, efficient and simple. Its canisters are coloured 
according to the gas or group of gases against which they give 
protection. Full mask and mouthpiece, nose-clin and goggle 
types. All other protective devices for the industrial}worker 
also manufactured and supplied: Self-contained breathing 
apparatus, smoke-helmets, short-distance fresh-air apparatus, 


a 
3 PROTECTION 








a ) resuscitating apparatus, dust masks, protective vclothing 
goggles, etc. 
—~, 
7 Zw 


SIEBE.GORMAN & CO.L™ 





TOLWORTH, SURBITON, SURREY 
3600 Telephone : Elmbridge 5900 Telegrams : Siebe, Surbiton 





R.2066/C 
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DUCTION 


Search out every ton of scrap in your works and turn it in. Old 
plant, redundant buildings, machines and spares — it’s all wanted back 
in the steelworks to keep up steel production. Round it up and put 


it in the hands of your local scrap 
merchant. It will go to make the 
new steel that you and every other 
steel user need so urgently. 


Scrap merchants are glad to 


help with disniantling and collection. 








WHEREVER YOUR NEW STEEL 
comes from, please return your 
scrap to merchants in your own 
locality. That will save unneces- 
sary transport, and time, before 
the old scrap is turned into the new 
steel all steel users want. 


Issued for the STEEL SCRAP DRIVE by the 


British Iron and Steel Federation, Steel House, Tothill Street, London, S.W.1 
T.22 
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EMULSIFIERS 
the Enpilan range 





'MARCHON PRODUCTS LTD. 


| WHITEHAVEN, tel: whitehaven 650/1/2 & 797/39 CUMBERLAND 


SOUTHERN SALES OFFICE: N, IRELAND SALES OFFICE: LANCASHIRE SALES OFFICE: 
36 Southampton Street, 1! Booth Street, 
trand, W.C. 7 Bedford Street, Belfast Manchester, 2 
Tel.: TEMple Bar 5358 Tel.: Belfast 29089 "Grams: Marchonpro, 
*Grams: Marchonpro, Rand, Manchester 


London. 





n.d.h.J234 
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PORTABLE PUMPING UNITS i 


REGULAR 9, 





ae 
Au 
X!thiary wor 





,o® 








Also available 

Vertical, Glandless Lennox Portable Pumping Units 
& Horizontal Pumps are invaluable in every Factory 
where Chemicals are employed. | 
The Pump is easily wheeled to the 
required position and can be 
connected with flexible pipe ina 
few minutes. It will empty Store | 
Tanks, Pickling Tanks, Sludge 
Sumps, Tank Wagons, etc., and | 
deliver the contents wherever 
required. 








Difficult 


corrosives, 

suchas 

Nitric, Sul- 

pPhuric, 

Acetic Acid, and onb gritty sub- 

stances, can be handled without 
difficulty. 


LENNOX FOUNDRY CO. LTD. 


Tantiron Foundry, Glenville Grove, London, S.E.8. 








YORKSHIRE TAR DISTILLERS I? 
CLECKHEATON . YORKS. 


sateen se 417 Gre). CI) TELEGRAMS TO- 


790 ( 5 LINES ) YOTAR CLECKHEATON 
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FRACTIONAL 
DISTILLATION 





AVAILABLE FOR 
DELIVERY IN BULK 
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CAPRYLIC-CAPRIC C,H,,COOH and C,H, COOH 


LAURIC C,,H,3COOH 
MYRISTIC C, sH,7COOH 90% Pure 
PALMITIC C,.H,,COOH 

HME Lite C,7H,.COOH 






WEP al 
UNSATURATED 
ACIDS 


Prices and samples or. request from 


HESS PRODUCTS LIMITED 
4 ALBION STREET - LEEDS | 


Selling agents to paint and printing ink industries 
LEON FRENKEL LIMITED 
28a BASINGHALL STREET - LONDON E.C.2 











viii 





Formaldehyde 
40°% 
Available for 
prompt shipment 





Gel 





seavice 


A Harris & Dixon Company 
Guest Industrials Ltd. 
Raw Materials Division 
81, Gracechurch Street, London, E.C.3 


Telephone: Mansion House 5631 (16 lines 
Telegrams : Guestind, London 


















BINOCULAR 
MAGNIFIER 


The Berger Loupe, illustrated 
above, is of a_ well-tried 
design which has maintained its popularity over the 
years. The two optically-worked lenses give a magnifica- 
tion of x2}. They are mounted in a chromium-plated 
front-piece which holds them rigid and protects them 
The body is of unbreakable polished 
black laminated bakelite sheet. 


from damage. 
The be: ding is of 
soft P.V.C. and is very comfortable to wear in con- 
junction with the webbing adjustable headband. 


Cat. No. 1142—The Berger Loupe complete in cardboard 
box. Available for prompt despatch. 


Mansfece’ GOWLLANDS LTD. 


MORLAND ROAD, CROYDON 
Obtainable from all Small Tool or Scientific Instrument 
Dealers. 
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A COMPREHENSIVE 
THREE-POINT 
ANTI-CORROSIVE 
SERVICE 


WE 


%& CONSTRUCT ACID, ALKALI AND OIL PROOF 
LININGS FOR TANKS AND INDUSTRIAL 
FLOORS 








* SUPPLY JOINTING MATERIALS TO WITH- 
STAND ANY COMBINATION OF CHEMICAL 
AND PHYSICAL CONDITIONS 


% ADVISE ON PROBLEMS AND RECOMMEND 
SPECIFICATIONS ON REQUEST 


Please write for full particulars to: 








CHEMICAL ENGINEERING DIVISION OF 


THE GENERAL ASPHALTE CO. LID 


A THREE POINT ANTI-CORROSIVE SERVICE 


HOPE HOUSE, GREAT PETER ST., LONDON, S.W.1 


Telephone: ABBEY 3232 (7 lines) 
"Grams : GENASPHALT, SOUWEST 











— 
———— 
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||) INTERMEDIATE PRODUCTS 
wil ANILINE DYES 
“||| FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Toluol, Ortho & Para Nitrotoluol, Binitrotoluol (All Grades) 





Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 





+ § Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours 
Azoic Colours for Wool, also Colours suitable for all Trades 
META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


|| JOHN W. LEITCH & CO., LTD. 


i | MILNSBRIDGE CHEMICAL WORKS 
| ensth seatennibies H U D D E R Ss F I E L D niece, Hadentanes 


oo Yee oe 




















INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co. Kirkpatrick & Lauder Ltd Prescott & Co., Regd. 
Vadgadi, Bombay. 180, Hope Street, Glasgow C.2. 2209, Hingston Ave., 


| N.D.G. Montreal 28, Quebec. |[ 


oe | 


ELECTRICAL PRECIPITATORS 


for the 
Removal of 


DUST, MIST 
& FOG 


from 
INDUSTRIAL 
GASES 





























W.-C. HOLMES & CO LTD - TURNBRIDGE - HUDDERSFIELD 
Telephone: Huddersfield 5280 London, Victoria 9971 Birmingham, Midland 6830 
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DEXTRINE Ano BRITISH 
GUM PROCESSING 


Fourth Stage 
HUMIDIFICATION 


AND 


BLENDING 


Wemanufacture a unique combined Humidi- 
fying and Blending Machine, designed and 
patented by the well known Dextrine manu- 
facturers, Messrs. Jas. Laing, Son & Co. (M/C) 
Ltd., Manchester and Goole. Humidification 
accomplished during a thorough blending in 
large batches represents a real step forward in 
Dextrine manufacture as regards both cost and 
improvement in quality. 


The machine which we manufacture has given 
very satisfactory results. It consists of a twin 
unit, each half of which will hold 12 to 13 tons 
of Dextrine. The moisture content of this 


12 April 1952 









charge can be raised by approximately } per 
cent for each hour during which it is kept in 


circulation. Meanwhile, the contents are 
thoroughly blended, and bag-to-bag variation 
within the batch is obviated. 

The Humidifier and Blender is dustproof, and 
works equally well on Maize, Farina and 
Tapioca Dextrines, with only a minimum of 
tailings. It is economical in power and labour, 
and maintenance costs are low. 

Illustrated are two twin unit combined Humidifiers 
and Blenders installed in a North of England 
Dextrine factory. 


WE MANUFACTURE COMPLETE PLANT FOR PRODUCING DEXTRINES ¥ 
AND BRITISH GUMS 


POTT.,. CASSELS 


& WILLIAMSON 


MOTHERWELL, SCOTLAND 














ER il 
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CORROSION RESISTANCE 
“DELANIUM” graph- 
ite combines complete 
resistance to corrosion 
with thermal conductivity 
more than twice that 
of stainless steel or lead. 
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“DELANIUM” GRAPHITE 
HEAT EXCHANGERS 


COOLING FLUID IN HEATING MEDIUM OUT 








ROBUSTNESS 
The assembly is of robust 
design and has great 
strength. The Unit will 
withstand working pres- 
sure differentials of over 
200 lbs. per sq. inch. 














VERSATILITY 
Adaptable for use as a 
condenser, evaporator or 
heat exchanger. 





COOLING FLUID OUT HEATING MEDIUM IN 











PERFORMANCE 





TYPICAL PERFORMANCE 
FIGURES FOR MODELS 
Nos. 3,5 and 7 ARE :— 





Effective | Total heat trans- 


Heat mitted under 
Transfer | specific condit- 
Area ions. 





5,250,000 B.Th. 


steam and a 
liquid. 


50.0 sq. ft U/hr. between | 





2,200,000 B.Th. 
U/hr. between 

105.0 sq. ft. two corrosive 

liquids. 





90,000 B.Th.U/hr. 
105.0 sq. ft.| between corrosive 
liquid and gas. 











Model No. 3 
Overall Dimensions 15” x 15” x 15” 
Heat Transfer Area 50 sq. feet 


“ DELANIUM ”’ graphite heat exchangers are made 
from readily obtainable British raw materials and are 
available in quantity for early delivery. 

Full technical data will be given on request and P.D. 
Chemical Engineers will gladly investigate any 
corrosion problem to which “DELANIUM”’ might 
provide the solution. 


POWELL DUFFRYN 
CARBON PRODUCTS LTD. 


Chemical Carbons Division, Springfield Road, Hayes, Middx. 
Telephone: Hayes 3994/8 
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Pulsometer = 


RESEARCH WORKERS Save your high VACUUM. or 





vacuum pumps for high vacuum work. 














Use this unit for the odd jobs. PRE SURE PUM — 


Characteristics : 1. Portable. 
2. Stands on the bench. 3. 
% H.P. motor with trailing 
lead. 4. Easy to clean and 
service. 5. Swept 
volume: 1cu.ft/min 
6. Vacuum ‘01 M/M 
7. Pressure 10Ib/ 
per square inch. 


ulsometer Cagiaaedineg Ci 


Nine Elms lronworks, Reading. 














“NORDAC” 


EGD. 

SOFT RUBBER “LINING OF OLD 

OR NEW TANKS AT OUR WORKS 
OR ON SITE 


“VULCOFERRAN” 


SPECIAL EBONITE LINING FOR 
HIGH TEMPERATURE WORK 








DESIGN AND CONSTRUCTION OF SPECIAL PURPOSE 
PLANT A SPECIALITY 


NORDAC LIMITED 


COWLEY MILL ROAD, 
UXBRIDGE, MIDDLESEX. 


TELEGRAMS; “ NORDAC,”’ UXBRIDGE. "PHONE: UXBRIDGE 5131 
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The Look and the Taste 


WO further papers from the SCI 
conference on.the use of chemicals 

in food have now emerged in print, 

and they deal respectively (Chemistry and 
Industry, 1952, 11, 238 and 12, 259) with 
what might be called the aesthetic aspects 
of food, colour and flavour. It can be 
argued that neither colour nor flavour has 
any effect upon the primary function of 
food, to provide nutrition. Such an 
argument, however, is coldly inhuman 
and it certainly ignores psychology. In 
the kitchen and dining-room, colour is 
one of the principal properties by which 
many foods are judged. Colour often in- 
dicates freshness or staleness, adequate 
cooking or over-cooking; and it stimulates 
appetite. Flavour, even if we ignore the 
nasal impacts of flavour and consider 
merely the impacts upon the taste-buds, 
can decide whether food is eaten at all. 
Two basic problems arise from the use 
of chemical substances for directly con- 
tributing colour and flavour to foodstuffs. 
Is it right to suggest to the consumer, 
who has no guide other than those of the 
simple senses, that a food, be it mixed 
fruit drops, cans of fruit, or tomato 
sauce, has a more attractive colour than 
its actual history of treatment provides? 
No generalised answer seems possible. It 
is surely necessary to distinguish—at any 
rate morally—between the totally manu- 


factured foodstuff and the natural food- 
stuff that has merely been processed. 
Without margarine the fat consumption 
of much of Europe’s population would be 
disastrously low; but margarine must be 
given the yellow colour of butter to make 
most people approach it as a sensible 
alternative. This does not seem quite the 
same as artificially adding colouring sub- 
stances to canned fruit or vegetables to 
compensate for the loss of colour that 
often accompanies the canning process. 
As for flavour additions, generalisation 
seems even more difficult. Artificial 
flavourings are almost exclusively used in 
connection with the very much ‘ made-up” 
foods—the fillings of chocolates and 
other confections, ice cream, drinks like 
ginger ale, and so on. These foodstuffs 
do not have natural counterparts and the 
manufacturer has as much right to make 
use of flavouring agents to achieve a 
satisfactory final result as the cook at 
home. Somewhere a moral line must be 
drawn and if artificial flavouring is used 
to imply that natural materials are present 
when in fact they are not, some protec- 
tion should be available for the public. 
The remedy lies in compositional state- 
ment. 

This, the first problem, can be safely 
left in the hands of the food industry 
and existing laws. Bad products in the 
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guise of better ones do not bring lasting 
trade; and legislation already and suffi- 
ciently sensibly ensures that deliberate 
fraud is dangerous. Public demand in any 
case often prefers an artificial to a 
natural standard of colour. No tomato 
sauce with only the colour derived from 
the content of tomatoes would be likely 
to sell readily by appearance. 

The second problem—the question 
whether the agents used for colour or 
flavouring are in any way dangerous to 
health—is quite different. And it is a 
changing problem, changing rapidly as 
more and more synthetic substances are 
developed. Mr. Revie’s paper on flavour- 
ing agents was devoted to a survey of 
their gradual development and _ the 
question of possible toxicity was raised 
only in the discussion. It is clear that 
the specialised industry that produces 
flavouring essences and substances is 
highly secretive; this, together with the 
fact that Mr. Revie stated that to his 
knowledge the toxicities of synthetic 
flavouring agents have never been investi- 
gated, is certainly disturbing. So long as 
flavouring essences are derived from 
natural sources, toxicity risks can be dis- 
counted; but it was stated that every new 
fine chemical (out of ‘ the infinitely great 
number of aromatic fine chemicals’) is 
examined to assess its flavour potential. 

Future changes in this industry could 
well produce the problem unequivocally 
stated in Dr. Peacock’s paper on colour- 
ing agents. The cancer-disposing proper- 
ties of certain dyes were never realised 
until workers in the dye factories provided 
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statistical and tragic evidence. The car- 
cinogenic potency of a number of dyes 
is now well-known but ‘the synthetic 
organic chemist today can prepare new 
substances much faster than they can 
possibly be tested.’ Dr. Peacock urged 
that the deliberate addition of all synthetic 
substances to food should be -banned. Dr. 
Peacock approached the problem entirely 
from the viewpoint of an experimental 
pathologist whose subject is carcino- 
genesis; but this should not be looked 
upon as a discounting bias to his forth- 
right opinion. He is, indeed, specially 
entitled through his own work to assess 
the extent of unknown risks that may be 
taken when entirely new chemicals are 
brought into contact with living cells. 

Perhaps the soundest solution to these 
modern problems is that adopted by the 
U.S.A. and Canada and mentioned in Dr. 
Peacock’s paper. There, there is a per- 
mitted list of food dyes rather than the 
prohibited list that operates in this 
country. One point seems abundantly 
clear, however. The case for using new 
synthetic substances for producing colour 
and flavour effects is very much weaker 
than the case for using synthetic sub- 
stances as crop protecting or food preserv- 
ing agents. In the former use of new 
chemicals we gain only superficial advant- 
ages and there is not a scarcity of either 
natural products or substances whose long 
previous use seems to have been quite 
safe; in the latter we gain very real 
advantages from higher food production 
and some new products are far better 
than their older counterparts. 
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Notes & Comments 


Water, Water, Everywhere... 


S is well known, a small apparatus 
for de-salting sea water by ion ex- 


change methods has been de- 
veloped. When last year the 20-foot 
boat, Nova Espero, left the South Bank 
Exhibition and sailed for New York, the 
crew of two relied for the 90-day voyage 
upon one of the new de-salting kits pro- 
duced by the Permutit Co., Ltd. Can 
the conversion of sea water into drink- 
able water be accomplished on a large 
scale also? At present, process costs 
would be too high and in any case ion 
exchange resins would not handle suffi- 
ciently large quantities for sea water to 
serve as a supplementary source of public 
water supplies. Considerable research 
interest is being taken in this problem, 
however, especially in the United States 
where several cities have outgrown their 
natural water supplies. It is stated that 
Congress may allocate two million dollars 
to de-salting sea water research though 
this actually represents a sharp reduction 
in the 25 million dollars request that was 
made. Large-scale de-salting seems un- 
likely to be based upon ion exchange 
methods alone; these are now experimen- 
tally combined with the use of power to 
dissociation the sodium chloride. The 
resins are used in sheet or membrane 
form, not as a bed of granules. A figure 
for de-salting of 10 to 20 cents per 1,000 
gallons has been given by the American 
Research and Development Corporation 
as an indication of running costs. The 
equipment needed would be large and 
costly and in any place where power was 
cheap this charge may prove more of a 
deterrent to development than the likely 
cost of electricity. 


Leonardo, Scientist 


UCH discussion, both verbal and 
written, has been taking place for 
some years now on the problem 
of how far it is possible and desirable to 
combine a knowledge of the arts with 
higher technological education. A 
supreme example of the successful fusion 
of the artist and scientist is Leonardo da 
Vinci, of whose birth the 500th anniver- 


sary is being celebrated by an exhibition 
in the Diploma Galleries of the Royal 
Academy. While there are many of his 
finest paintings (including a number lent 
by Her Majesty the Queen), the East Gal- 
lery is devoted to his scientific work and 
shows 144 drawings and a number of 
models reconstructing his mechanical in- 
ventions. His notebooks, of which more 
than 5,000 pages are still in existence, are 
represented by a small but well chosen 
selection. Leonardo’s astonishing origi- 
nality and ingenuity have been appre- 
ciated only fairly recently, for the note- 
books were not published until some 70 
years ago. It is remarkable, as has been 
pointed out by Dr. F. Sherwood Taylor, 
director of the Science Museum, that the 
only subject Leonardo seems to have 
been incurious about was chemistry. He 
may have been repelled by the mysteries 
and symbols of the alchemists, or may- 
be felt that it was not a subject suited 
to his attempts to interpret nature in 
terms of mechanical structure. Never. has 
so great a scientist had so little influence 
as Leonardo, for he seems to have had 
little desire to impart his discoveries. 
Nevertheless, today when increasing 
effort is needed to encourage craftsmen 
in industry, it is good to see that the sug- 
gestion made by Sir Robert Hyde (in 
letters to The Times) that apprentices 
should be encouraged and given the 
opportunity to visit the exhibition, is 
meeting with approval. 


Fertiliser Prices Reduced 


NEW and rapidly produced Control 
Price Order removed 12s. 9d. from 


the ton prices of compound ferti- 
lisers, 11s. from the ton price of super- 
phosphate, and 15s. from that of ground 
phosphate. For those holding stocks of 
fertilisers the operative date of the 
change—1 April—must have had addi- 
tional sting. It was only on the first of 
February that prices were advanced—on 
that occasion compounds moved upwards 
by about £1 per ton according to analysis, 
superphosphate by 5s. 6d. and ground 
phosphate by 9s. March has proved to be 
an active month for the industry as the 
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mild weather—until the sudden blizzards 
of the recent period—had brought most 
farming operations forward. Even if the 
agricultural year of 1951/52 has been a 
dull and difficult period for the fertiliser 
industry, the peak demand during March 
has not fallen much below that of pre- 
vious years. The effect of the price 
reductions, which must fall wholly upon 
the industry and the trade so far as stocks 
are concerned, would have been far more 
serious had the weather in March been 
less favourable. 


Cost Influences 


HE reductions are said to be due to 

I the fall in the price of sulphuric acid 
and fails in freight costs; both these 
changes are, of course, of direct concern 
to costs of rock phosphate and super- 
phosphate manufacture. Another in- 
fluence tending to ease fertiliser prices is 
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the fall in jute or hessian bag prices. 
However, the widespread development of 
granulation has necessarily converted 
much of the industry to paper sacks; here, 
too, price reduction is anticipated in the 
near future. The cost of packing a ton of 
fertiliser has swollen more than any other 
factor in the past ten years and any last- 
ing easement of this accessory cost will be 
welcomed by farmer and manufacturer 
alike. No doubt prices will again be re- 
viewed for the 1952/53 farming year 
which commences on | July. It is to be 
hoped that any further changes—whether 
downward or upward—will be promptly 
decided and announced. Frequent altera- 
tions in price make production planning 
almost impossible, and if production can- 
not be steadily maintained, costs must 
inevitably rise and this will offset some 
of the benefits from other cost influences 
that are now easing. 





New Headquarters 


A Fitting Reward for Growing Activities 


NOTABLE milestone in the progress 

and development of the Textile Institute 
was reached on Friday, 4 April, when its 
new headquarters at 10 Blackfriars Street, 
Manchester, were officially opened by the 
president, Mr. G. H. Spencer in the presence 
of a distinguished gathering representing the 
ten textile research associations and other 
textile organisations. 

To mark the occasion a well-produced and 
illustrated brochure has been sent to the 
Institute’s members throughout the world. 
The Arms of the Institute granted by Letters 
Patent dated 2 November, 1951, are repro- 
duced in colour, while their significance is 
explained and the motto, from Ovid, Omnia 
Sunt Hominum Tenui Pententia Filo is trans- 
lated as ‘ Man’s All Depends Upon a Slender 
Thread ’. 

Founded in 1910 the Institute at first grew 
rather slowly. By 1925, when it received 
its Royal charter, membership was slightly 
more than 1,000. Following the war, how- 
ever, there was a big increase, and there are 
now 5,639 members. 

Expansion of the Institute’s general activi- 
ties was on a corresponding scale and ad- 
ministration was carried on under increas- 
ingly difficult conditions. It was not easy 
to find accommodation, and the premises 


which now house the headquarters were only 
about 12 months ago used as warehouses 
and storerooms. 

Transformation in that comparatively 
short time has been remarkable ahd the 
building now incorporates a lecture theatre 
with a seating capacity for 165, members’ 
room, and committee room all on one floor, 
and also a library, dining-room and adminis- 
trative offices. 

A tablet to commemorate the work of the 
founders and their supporters was unveiled 
by the president in the entrance hall. 

Rise in membership has been accompanied 
by a big increase in the Institute’s educa- 
tional work. Last year, there were 351 can- 
didates (compared with the highest pre-war 
total of 241) for National Certificates in 
Textile’s and the Institute examined 230 
ATI candidates (more than in the last five 
pre-war years taken together) in general tex- 
tile technology. 

Work of the various committees has also 
grown and their meetings with those of the 
council are nearly 200 a year, twice as many 
as in 1946. The work includes granting of 
diplomas; publication of the Institute’s 
Journal, text books and other textile works; 
unification of testing methods, textile terms 
and definitions and similar technical matters; 
award of scholarships and the adjudication 
of entries for the Institute’s annual design 
competitions; and so forth. 
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The World Shortage of Sulphur 


Economic & Scientific Factors Surveyed 


ULPHUR is one of the most important 

raw materials for industry, being used 
for the manufacture of sulphuric acid and 
directly or indirectly in the rayon, rubber, 
dyestuffs, wood pulp and many other impor- 
tant industries including agriculture. It has 
been said that the prosperity of a country 
might be gauged by its consumption of sul- 
phuric acid. This is perhaps less true today, 
but nevertheless, it remains a fact that sul- 
phuric acid is still used to a remarkable 
extent in most modern industries. 

Many articles and technical papers have 
been published recently dealing from one 
aspect or another with the shortage of 
sulphur. It was thought useful to sum- 
marise the position in one paper and to 
indicate the lines on which work has been 
or is being done. 

This has now been published for the 
Department of Scientific and Industrial 
Research (Intelligence Division) under the 
title ‘A Survey of the Sulphur and Sul- 
phuric Acid Position’ (HMSO, 1s. 6d.; 
U.S.A., 40 cents), from information collated 
by R. Ashton, M.A., B.Sc., A.R.LC., 
A. L. Thorogood, M.B.E., B.Sc., and 
D. Neville-Jones, M.A., B.Sc. 


America the Chief Source 


Chief source of sulphur is the U.S.A., 
where it is obtained from the domes in 
Texas and Louisiana. Recent estimates of 
these reserves, however, suggested that there 
was only sufficient supply for 15 years at the 
present rate of mining. Restriction of 
internal consumption of sulphur and 
exports ‘was therefore brought into force by 
the U.S. Government. 

Exports of sulphur in 1951 were approxi- 
mately 900,000 tons, of which the United 
Kingdom received some 400,000 tons. 

In the first quarter of 1951, the original 
allocation of 81,465 tons to the United 
Kingdom was subsequently increased by 
19,000 tons and an allocation of 95,000 tons 
for the second quarter led the Board of 
Trade to put into effect their proposed 
rationing scheme for an assumed consump- 
tion of 100,000 tons per quarter. In 
general, users receiyed supplies varying 
from 80 to 90 per cent of their 1950 con- 


B 


sumption, except for the superphosphates 
industry which continued at two-thirds of 
its capacity and key industries—iron and 
steel, mineral and vegetable oil refining. 
explosives, etc.—which were maintained at 
full output. 

For the third quarter the allocation was 
106,300 tons, being 1,300 tons from 
indigenous production and 105,000 tons 
from imports. Of the quantity to be im- 
ported, 2,500 tons were to be provided by 
either Italy or Norway, but both countries 
were unable to supply it. For the fourth 
quarter, the allocation for import was 
101,000 tons, of which 1,000 tons were to 
be provided by Italy, Norway or Mexico, 
the United States providing 100,000 tons. 


Three-quarters Used for Acid 


Three-quarters of the imports were used 
for sulphuric acid manufacture and the 


remainder as a raw material for other 
chemical processes. 
Pyrites form an additional important 


source of sulphur, the largest reserves being 
in Spain and Portugal. Large deposits also 
exist in the U.S.A. and Canada but neither 
have been developed on any scale. 

Coal brasses—the pyrites content of coal 
—is another potentially important reserve, 
but the small content results in high pro- 
duction costs. 

Of the eight British plants for the 
recovery of coal brasses which were in 
operation during the war, only three are 
now working—all in Lancashire. These 
produce some 6,000 tons per annum, con- 
taining 4-5 per cent carbon. It might be 
possible to increase this production to 8,000 
tons per annum. Some 5,000 tons are also 
recovered by hand picking and this might 
be increased to 10,000 tons per annum. 
The material contains 12-14 per cent carbon 
and is not very suitable for roasting. 

In the U.S.A., it is estimated that the 
amount of sulphur recoverable as coal 
brasses from washing coal in known 
deposits amounts to 3,000,000,000 tons, but 
the present recovery is negligible. 

The only important raw material for 
sulphuric acid in Great Britain is anhydrite. 
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Extensive deposits occur at Billingham and 
in Cumberland and Furness. 

A plant for production of sulphuric acid 
from anhydrite has been in operation for 
some time at Billingham. The present 
capacity of 100,000 tons of acid per annum 
is being extended by 73,500 tons. A new 
company, formed by 11 British firms, has a 
project to produce 150,000 tons per annum 
of sulphuric acid from anhydrite, but it will 
be some years before the plant can come 
into operation. 

Other sources of sulphur discussed in the 
survey include: sulphate-reducing bacteria 
under examination at the Chemical 
Research Laboratory, DSIR; oil; oil shale 
and bituminous sands; natural gas. 

Claims have been made over a number of 
years in respect of catalytic processes for 
the removal of sulphur compounds from 
coal and other gases. Some of these have 
been operated and others are _ being 
examined by the Fuel Research Station. 


‘ Ferralyst’ Process 


A new catalytic method—the ‘Ferralyst 
Process,’ details of which were first pub- 
lished in THE CHEMICAL AGE—is the subject 
of negotiation with various firms for. its 
commercial application in the United 
Kingdom. At the time of the publication of 
the survey it was stated that pilot plants to 
assess the value of the process would shortly 
be in operation. 

The ‘Ferralyst’ process may also be 
applied to flue gases, but the sulphur 
dioxide must first be reduced to hydrogen 
sulphide. A process has been developed by 
which the gases are passed with steam 
through a bed of hot coke forming hydrogen 
sulphide; which then goes through the 
normal ‘ Ferralyst’ process. 

However, in view of the extra materials 
and processing required it is considered 
probable that this scheme would be un- 
economic compared with the recovery by 
washing with ammoniacal liquors, which also 
provides an outlet for the ammoniacal 
liquors from gas works and coke ovens. 

In conclusion, the survey states that in 
the present year world production is 
1,000,000 tons short of requirements and by 
1953 the shortage, because of increasing 
demand, is expected to be about twice as 
great; this might be reduced to about 
1,500,000 tons if possible gains from new 
reserves were allowed for. Thus, even with 
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the new supplies, it would seem that the 
world position, at least in the immediate 
future, will worsen. 

The United Kingdom should therefore not 
relax its efforts to recover as much sulphur 
as possible from indigenous sources— 
anhydrite and coal—and to widen the basis 
of its supplies of sulphur and sulphuric acid 
from pyrites and oil. The possibility of 
doing this economically would, of course. 
depend to a large extent on the policy which 
the United States adopted on the price of 
sulphur. 

Considering the conservation of sulphuric 
acid, it is apparent that, in the. field of 
fertilisers, superphosphate will still be 
required. However, the use of alternatives. 
notably ground mineral phosphate, should 
be encouraged where suitable, and the manu- 
facture of a nitrophosphate supplying both 
nitrogen and phosphorus should be started. 

The use of ammonia from gas works and 
coke oven plants, either directly as a 
fertiliser or to wash the flue gases from 
power stations, could both economise in 
sulphuric acid and, at the same time, act as 
an amenity measure by reducing the amount 
of sulphur dioxide in the atmosphere. 


H2SO4 & Uranium in S.A. 


PLANS for the production of sulphuric acid 
and uranium are officially confirmed in the 
1951 annual reports of the Daggafontein 
Mines, Ltd., and the Western Reefs Explora- 
tion and Development Company, Limited, 
of South Africa. Acid plants are stated to 
be under construction. 

Plant to recover gold from the residues 
of the roasted pyrites accruing from the 
acid plant is also to be erected at a cost of 
£50,000 for each company. It is anticipated 
that the additional gold recovered will result 
in a satisfactory profit. 

Under a revised agreement entered into 
with the Atomic Energy Board of South 
Africa, production of uranium, it is stated by 
both companies, will bring in a net profit 
somewhat greater than previously estimated. 

Larger plants than originally projected 
will be constructed at both mines, and will, 
it is hoped, be in operation by 1953. 

Shareholders will not be called upon to 
provide any of the finance required, while 
under the agreements the companies are 
relieved from any financial risks involved in 
the uranium production. 
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The ‘ Autofining’ Process 


A New Catalytic Desulphurisation Process 


A= catalytic desulphurisation process, 
named ‘ Autofining’ has been developed 
by the Anglo-Iranian Oil Company, it is re- 
ported. This process has been fully proved 
in extended operations in a 350-barrel-per- 
day pilot plant, and the first commercial-size 
unit of 3,500 barrels per stream-day input 
capacity, now being erected in the Anglo- 
Iranian Llandarcy refinery in South Wales, 
will be in operation shortly. 


The ‘ Autofining’ process operates at pres- 
sures of 50-200 lb. gauge and at temperatures 
of 700-800°F., and makes use of a very stable 
sulphur-resistant catalyst which has a long 
life. The catalyst is regenerated periodically, 
the on-stream period varying with the boiling 
range of the feed stock. A small amount of 
gas, consisting mainly of hydrogen, is pro- 
duced in the process and this is recycled. 
No hydrogen manufacturing facilities are 
required. 


A wide variety of feed stocks can be effec- 
tively desulphurised, ranging from natural 
and straight-run gasolines through naphthas 
and kerosines to gas oils and light diesel 
fuels. Sulphur removed from the feed stocks 
is largely converted into hydrogen sulphide. 
The products are of good colour and odour 
and are very stable. They need no subse- 
quent refining treatment. The yields of 
liquid products obtained are 99 per cent plus 


by weight or about 100 per cent by volume. 

Straight-run gasoline and naphtha feed 
stocks having ASTM (American Society for 
Testing Materials) end-points of up to about 
400°F. can be almost completely desulphur- 
ised by this process, and, at the same time, 
the octane number is raised by 2-3 numbers 
and the lead response considerably improved. 
With these feed stocks catalyst on-stream 
periods of 800-1,000 hours between regenera- 
tions can be employed. Typical results on 
Middle East straight-run gasoline and naph- 
tha are given in Table 1. 

Kerosenes are also almost completely de- 
sulphurised by the ‘ Autofining’ process and 
catalyst on-stream periods of about 400 hours 
between regenerations are easily achieved. 
Of particular value for certain markets is the 
improvement in burning properties (i.e., char 
value) obtained. Pilot plant results on a 
Middle East kerosine are given in Table 2. 

Straight-run light gas oils (i.e., high-speed 
diesel fuels) may also be desulphurised. The 
degree of sulphur removal is lower than with 
lighter distillates but in the case of Middle 
East crudes, gas oils of 0.75 to 1.0 per cent 
sulphur content can be desulphurised to the 
extent of 60-70 per cent with catalyst on- 
stream periods of 200 hours. Typical results 
are reproduced in Table 3. 

In some refinery situations it may be more 
desirable to desulphurise a long distillate and 


AUTOFINING OF Mippie East STRAIGHT-RUN PETROL AND NAPHTHA 


Yield per cent wt. on feed 
Sulphur removal, per cent. ; 
Catalyst on-stream period, hours 


Specific gravity, 60° F. 
Gravity ° API. 


Distillation : 
1.B.P. a 
5 per cent. vol. at ° F. 
10 a ~ 
50 a fe 


End Point ° F. 

Sulphur per cent. : 
Octane Number (Motor) 

o + 1.5 ml TEL/IG. 

+ 3.5 ml TEL/IG. 

Colour, Saybolt " ue 
Doctor Test 
Corrosion Test 


TABLE 


Straight-Run Petrol Naphtha 
99.5 99.7 
99.1 98.4 
800 400 
Feed Product Feed Product 
0.6957 0.6995 0.7800 0.7788 
71.9 70.8 49.9 50.2 
81 78 298 284 
104 102 308 303 
116 112 312 307 
200 200 332 329 
269 270 369 369 
299 300 403 408 
0.081 0.0007 0.116 0.0019 
60.0 62.3 - - 
69.0 75.0 
75.0 81.0 -- 
ca, 20 30+ ca. 20 26 
Positive Negative Positive Negative 
Positive Negative Positive Negative 








534 


THE CHEMICAL 


AGE 12 April 1952 


AUTOFINING OF MIDDLE EAST KEROSINE 


Yield of product, per cent wt. 
Sulphur removal, per cent 
Catalyst on-stream period, hours 


Specific Gravity, 60° F. 
Gravity ° API. a 


Dis ate 
1.B.P. 


p per cent vol. at °F. 

Re rte 
90 0» + 
End Point °F. 

Sulphur, per cent. 

Mercaptan sulphur, per cent 

Colour, Saybolt 

Flash point °F. 

Odour 

Doctor test 

Smoke point, mm. 

Burning test (Institute of Petroleum) » 
Consumption g. a 
Char value mg./Kg. . 
Appearance of glass 


TABLE 


AUTOFINING OF MIDDLE EAST VIRGIN GAS OILS 


Yield of product, per cent wt. 
Sulphur removal, per cent ; 
Catalyst on-stream period, hours 


Specific gravity, 60° F. 
Gravity ° API ‘ 


—— : 
B.P. °F. 


10 per cent vol. at °F. 


5 ” ” ” 


30 

End Point, oF, 
Sulphur, per cent 
Diesel index 
Aniline Point °F. 
Carbon residue (10 per cent bottoms), per cent. 


99.5 
98.0 
400 
Feed Product 
0.7985 0.7981 
45.8 
336 329 
352 345 
365 363 
404 404 
446 448 
471 476 
0.180 0.004 
0.016 <0.001 
+15 +17 
126 106 
Poor Good 
Positive Negative 
25 26 
20.6 20.1 
28 14 
Grey-brown Very faint 
film grey film 
. 
99.1 
70.0 
210 
Feed Product 
0.854 0 
34.2 35.2 
459 248 
520 505 
561 556 
619 612 
662 662 
1.00 0.30 
55 55 
160 160 
0.11 0.11 


The above inspection data refer to the total liquid product, which contains a very small quantity of light ends. 
Removal of these light ends is easily accomplished in a simple flashing operation to give a product meeting specification 


TABLE 3 


flash point requirements. 


fractionate after processing, rather than de- 
sulphurise separate products after fractiona- 
tion. Results obtained when processing long 
distillates from Middle East and Slaughter 
(West Texas) crudes in this manner are given 
in Table 4. 

Other materials which may be satisfac- 
torily desulphurised by the ‘ Autofining ’ pro- 
cess include the highly aromatic extracts 
obtained by the solvent extraction of petrol 
and kerosine fractions. (See Table 5.) The 
process is not normally applicable to residual 
fuel oils containing asphalt. 

Utilities Requirements.—The expected 
consumptions of utilities in the 3,500-b.u.s.d. 
commercial unit now being erected at Llan- 
darcy are given below :— 

150 lb. Steam 6,600 Ib./hour (net); 

Cooling water 30,000 Imperial gal./hour; 


Fuel 25,000,000 B.Th.U./hour; 

Electric power 10 kilowatts. 

In this plant the recycle gas compressor is 
steam-driven and steam is generated in a 
waste heat boiler. 

Investment Costs.—The 3,500-b.p.s.d. com- 
mercial plant which was commissioned in 
1951 will have a total erected cost within 
battery limits of approximately £250,000. 
Of this total cost, materials, including com- 
mon building materials, draughting, engineer- 
ing, procurement and contractors’ overhead 
and profit, will amount to £196,000. 

Licensing.—This process is covered by 
patents or patent applications in all major 
countries and is available for licensing by 
Anglo-Iranian Oil Co., Ltd., Britannic House. 
Finsbury Circus, London, E.C.2, England. 
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Distillate from : 
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Middle East Crude 
Cut on Crude T.B.P., °F. . 1 x" 212-662° 
Yield of product, per cent wt. on feed .- ~ 99+ 
—_ Sulphur removal, per cent .. ee 84.5 
UC 
81 | Feed Product 
8 3 Specific gravity, 60° F. 0.8005 0.7975 
¢ Gravity, ° API 45.3 45.9 
? Distillation : 
5 I. 193 — 
3 10 per cent vol. at °F. 249 — 
4 ae Lae 407 -- 
8 30 * 594 _ 
6 End point, oF, 653 — 
* Sulphur, per cent 0.387 0.06 
7 Naphtha Fraction : 
6 T.B.P., °F. . L.B.P.-356° 1.B.P.-356° 
od Yield, per cent wt. * 34.8 37.9 
tive Specific gravity, 60° F. 0.7585 0.7600 
> Gravity, ° API .. 52.6 54.7 
, Distillation : 
x a 1.B.P., °F. 207 199 
faint 50 per cent vol. at °F. 279 276 
film End point, °F. es 367 361 
Sulphur, per cent : 0.081 0.002 
Sulphur removal, per cent — 97.5 
Octane number (Motor) _ 45.0 
| Kerosine Fraction : 
ee ee a < — 356-482 
Yield, per cent wt. : 34.3 
Specific gravity, 60° F. 0. 3085 0.8075 
_ Gravity, ° API .. - 43.5 43.7 
2 Distillation : 
LB.P., °F. 372 376 
50 per cent vol. at oF, 418 417 
8 i End point, °F. 480 475 
S | Sulphur, per cent 0.243 0.015 
© Sulphur removal, per cent — 93.8 
2 Gas Oil Fraction: 
30 T.B.P., °F. , ; 482°+ 482° + 
5 Yield, per cent. wt... 29.5 27.8 
0 Specific gravity, 60° F. 0.8410 0.8440 
ll Gravity,° API .. 36.8 36.1 
ends. mer wed 
ation LB 509 507 
50 oa cent. vol. at °F. 549 541 
End point, ° F. 655 639 
Sulphur, per cent : 0.89 0.23 
Sulphur removal, per cent — 74.2 
Diesel index : a -- 59 
TABLE 4 
yr ois 
na AUTOFINING OF AROMATIC SO, EXTRACTS 
Extract from Middle 
East Naphtha 
om- Yield of product, per cent wt. 97.5 
ji Sulphur removal, per cent i 98.6 
) in Catalyst on-stream period, hours 200 
thin | 
| Feed Product 
000. | Specific gravity, 60° F. 0.836 0.8 
om - Gravity,° API. 37.8 38.0 
leer- cues io ties 
2 230 
head 5 per cent at °F, 246 243 
10 o “ 248 246 
by 50 a ae 264 261 
os 90 293 291 
ajor End point, oF, 325 327 
» by Octane number (Motor) © 85.3 87.2 
y Aromatics, per cent wt. 78.1 76.2 
yuse. Colour—Saybolt +15 +27 
ad Sulphur, per cent 0.295 0.004 





“TABLE 5 


AUTOFINING OF LONG DISTILLATES FROM MIDDLE FAST AND SLAUGHTER (WeST TEXAS) CRUDE OILS 


535 
Slaughter Crude 
203-662 
99 + 
84.9 
Feed Product 
0.8285 0.8220 
39.3 40.6 
255 243 
302 291 
448 437 
604 590 
639 626 
1.15 0.174 
1.B.P.-356 1.B. “ -356° 
30.1 31.6 
0.7805 0.7785 
49.8 50.3 
232 239 
289 289 
369 363 
0.302 0.0025 
— 99.2 > 
47.6 52.0 
356-482 356-482 
25.3 28.4 
0.8180 0.8170 
41.5 41.7 
388 379 
415 412 
484 459 
0.694 0.057 
_ 91.8 
482° + 482° 
44.6 40.0 
0.8720 0.8635 
30.8 32.4 
520 514 
568 560 
664 658 
1.79 0.384 
— 78.5 
46 48 


Extract from Middle 


East Kerosine 
97.0 
92.5 
200 
Feed Product 
0.869 0.864 
31.3 32.3 
311 286 
329 318 
338 327 
372 369 
451 451 
489 496 
75.5 73.8 
+22 
0.692 0.052 
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New Nickel Alloy 


Result of Twelve Years Research 


oe lead in gas turbine design has 
imposed upon metallurgists the need to 
produce materials with increasingiy good 
properties at high temperatures. From the 
early days of the gas turbine engine, the 
Nimonic series of nickel-chromium alloys 
have become established as the standard 
materials for the rotor blades of every 
British aircraft gas turbine in production. 
To increase efficiency designers have been 
continually pressing for improved alloys 
which would give the required strength at 
ever increasing temperatures. 


Severe Conditions 

When rotors are turning at speeds in 
excess of 10,000 r.p.m. and at temperatures 
substantially exceeding 800° C., the require- 
ments of materials for the rotor blades are 
severe in the extreme. But in addition these 
materials, though giving the required 
strength and resistance to creep at high 
temperatures, must be capable of hot-work- 
ing and machining. 

The Birmingham research laboratories of 
the Mond Nickel Co. which early in the war 
years produced Nimonic, the  nickel- 
chromium alloy which turned the gas 
turbine from an expensive prototype to a 
production power unit, have now announced 
a new advance, Nimonic 95. This alloy, 
which can only now be mentioned for the 
first time, has been developed from Nimonic 
90. 

Nimonic 95 is the result of intensive 
research which has continued for more than 
12 years to improve the high-temperature 
properties of the nickel-chromium alloys 
without sacrificing forgeability at the 
expense of high-temperature strength. 
Improved methods of manufacture and pro- 
cessing have been adopted so that, although 
this new material is stronger and stiffer 
than Nimonic 90, it can still be hot-worked 
and machined. 

A similar type of alloy to Nimonic 90, 
the new material has an increased content 
of hardening elements. It provides the 
same level of strength but operates at tem- 
peratures some 50°C. higher. The new 
alloy is already in production in the works 
of Henry Wiggin & Co., Ltd., and will soon 
be available in quantity. 
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Industrial Library 


THE American Library, at 41 Grosvenor 
Square, London, W.1, has opened an indus- 
trial section, which includes American 
books, periodicals, government documents, 
and other literature in the fields of tech- 
nology, engineering, management, trade and 
agriculture. 

Books and other material can be borrowed 
by anyone in Great Britain and, where 
necessary, will be sent by post. In cases 
where a book or periodical is not available 
for loan, photostatic copies of special 
articles will be provided free of charge. The 
Library also answers requests for informa- 
tion received by telephone or letter. 

The Library works in close co-operation 
with British technical libraries and 
specialised research agencies, and acts as 
liaison with appropriate agencies in the 
United States where information in its own 
collection is not sufficient. It has full access 
to existing special American indexes which 
give complete reference by subject of all 
articies or books published in English. 


Contact Insecticide Research 


RANDOLPH Riemschneider’s comprehen- 
sive research work on contact insecticides, 
reviewed in THE CHEMICAL AGE, 65, 485-8, is 
to be published in book form by Paul Parey, 
Berlin SW. 68, Lindenstrasse, 44-47, under 
the title ‘ Scientific Research on the HCH— 
and Diene Groups,’ by Dr. R. Riemschneider 
of the Institute of Chemistry at the Free 
University, Berlin. Subscription price for 
the 144-page volume is Dm. 22 (37s. 6d.). 

This publication will be welcome in view 
of the increased number of scientific works 
on contact insecticides with a halogenated 
hydrocarbon base published in recent years, 
and because of the difficulty of forming a 
clear view of the field of synthetic insecti- 
cides. The book will present material re- 
corded up to 1951, and contains over 3,000 
sub-titles with details of reports, indications 
of the main subject (chemistry, physics or 
biology) and of the group of insecticides 
dealt with. The Diene group comprises 
insecticides of a more recent date, such as 
M 410, ‘Chlordane’, ‘ Aldrin’, ‘ Dieldrin’ 
and others. The insecticides of the terpene 
group (‘ Toxaphene’, etc.) as well as ben- 
zene hexachloride and related compounds 
will also be dealt with. 
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A Short Course in Microchemistry 


By J. T. STOCK, M.Sc., Ph.D., F.R.LC. & M. A. FILL, F.R.1.C. 


For several years past the development of 
microchemical apparatus and techniques 
has been included in the research pro- 
grammes of Norwood Technical College. 
Owing to the pressure both of teaching 
duties and of the ever-changing needs of a 
rapidly expanding College, much of the 
work has of necessity been simple in nature. 
It was therefore with considerable surprise 
that we received the invitation which led to 
the inclusion of a selection of original 
apparatus at a special exhibition held in the 
Science Museum, London, in 1950 (J. T. 
Stock and M. A. Fill, Chemist and Druggist, 
1951, 155, 743). Partly as a result of the 
interest aroused by this exhibition, it was 
decided to arrange in this College an experi- 
mental short course of lectures and practical 
work illustrating various aspects of micro- 
chemistry. The course was successfully held 
on Saturday mornings in the Spring term of 
last year and is being repeated this year. 

Since microchemistry is a big subject, the 
aims and objects of a course of total dura- 
tion of but 36 hours naturally had to be 
limited. The policy adopted was to make 
the course essentially a practical one, to 
survey the principal branches of chemistry 
in which small-scale methods have been suc- 
cessfully applied and, with certain unavoid- 
able exceptions, to concentrate largely on 
apparatus either easily constructed or norm- 
ally at hand. Since the first group of 
students enrolled included representatives 
from such diverse fields as foodstuffs, teach- 
ing. pharmacy, metallurgy, and explosives, 
much useful discussion enlivened the lecture 
periods. The arranging of a limited number 
of basic experiments and a wide choice of 
optional ones certainly proved useful in 
catering for the divergent aims and interests 
of the students. 


Organic Applications First 

Small-Scale Organic Operaiions.—Lectures 
and demonstrations were given by various 
members of the Chemistry Section of the 
College. Having surveyed the general 
aspects of microchemistry, some of the ap- 
plications in the field of organic chemistry 
were examined first. The numerous stan- 
dard operations, such as distillation, crys- 


tallisation, solvent extraction and hydrolysis, 
involved in this branch of chemistry afford 
excellent illustrations of the important prac- 
tical points involved in scaling-down the 
quantities of materials to be handled. The 
loss during working-up of a mere 20 milli- 
grams of a product, so easily brought about 
by faulty technique, is obviously a serious 
matter when the maximum yield is only 
about a decigram! 


Several Advantages 

Quite apart from those cases in which the 
adoption of micro-methods is rendered 
essential by the scarcity of sample, such 
methods have in certain cases the advantages 
of economy, speed and compactness over 
conventional procedure. It is in simple 
organic operations that the compactness of 
apparatus, both assembled and in store, 
becomes particularly apparent. Although it 
is not suggested that the complete elimina- 
tion of macro-operations is either practicable 
or desirable, there is a good deal to be gained 
by the early introduction of semi-micro 
methods into courses in organic chemistry 
(R. Belcher and C. L. Wilsdn, School 
Science Review, 1948, 29, 161). 

For some years past, we have made a prac- 
tice of issuing to students standard sets of 
small-scale organic apparatus. Although of 
heavy Pyrex glass, such apparatus is no more 
expensive than cheap-grade macro-apparatus 
and, being much more robust, requires fewer 
replacements. Reaction flasks are of 20 ml. 
capacity, other apparatus being of corres- 
ponding scale. Typical items are the well- 
known filtering devices shown in Fig. 1. All 
are designed to operate under gentle suction 
and employ paper discs cut to appropriate 
size by means of a corkborer. The Will- 
statter ‘ nail’ filter shown at (a) is of great 
general use, the King filter (b) being invalu- 
able for ‘inverted filtration’, i.e., when a 
liquid is to be removed, leaving the bulk of 
the solid in the original vessel. Filtration 
through the Schwinger filter (c) is particu- 
larly useful for the isolation of a small quan- 
tity of a solid, since the latter collects as a 
compact column in the narrow throat. 

Each set of apparatus is stored and issued 
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Fig. 1. — Filtering 
devices: (a) Will- 
statter ‘ nail’ filter ; 
(6) King (filter; 
(c) Schwinger filter 


b c 


in a separate numbered box of four com- 
partments roughly 30 cm. square. Sides and 
partitions are of 1} in. by 3 in. planed hard- 
wood strip, the bottom being of 1/16-in. 
thick opaque Perspex sheet. Since the 
weight to be carried is very small, butt joints 
made with glue and nails are adequate. Con- 
struction is thus cheap, rapid and simple. 
The easy stacking of these boxes greatly 
facilitates storage of apparatus. 
Introductory Experiments——As _introduc- 
tory experiments, the conversion of one 
drop of aniline into pure acetanilide (J. T. 
Stock and M. A. Fill, School Science Review 
—in the Press) and the hydrolysis of 0.5 ml. 
of ethyl benzoate, followed by identification 
of the products, were carried out. For those 
wishing to concentrate on this field of work, 
a range of other experiments was available. 
Included were various reactions under pres- 
sure; these are often simple to perform on 
the small scale. As a substitute for the alu- 
minium block normally used for heating the 
reaction tubes, we started by using a tin can 
packed with small nails. From this im- 
provisation was developed the thermostatic- 
ally controlled heating block (J. T. Stock and 
M. A. Fill, Analyst, 1951, 76, 497) shown in 
Fig. 2. Old cork borers, the lower ends of 
which are plugged with fine steel wool, form 
pockets for the reaction tubes and for the 
thermometer. For ease and safety in lifting 
in and out, reaction tubes are placed in simi- 
larly-plugged corkborers sliding easily into 
the pockets and having wire lifting loops. 
Temperature regulation is effected by expan- 
sion or contraction of air within bulb A, thus 
controlling the gas flow through the intern- 
ally by-passed mercury cut-off. The 
temperature setting is adjusted by manipula- 
tion of screw clip B, which controls the 
normal height of mercury in the cut-off. 
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The conventional method of melting-point 
determination is, of course, a microchemical 
operation. Although fundamentally so 
simple, numerous points warrant attention. 
Examples are emergent- thermometer stem 
correction, the handling of substances either 
thermally unstable or liquefiable only at high 
temperatures, and the procedure to be 
adopted when sharp melting at a definite 
temperature does not occur. Good examples 
of the latter type of substance are the fats 
and waxes or the camphor ‘solutions’ 
involved in molecular weight determination 
by the familiar Rast method. 

A simple device for following melting or 
softening under controlled rates of heating 
is a melting-point tube of normal form. 


| 




















et acl 








Fig. 2.— Thermostatically controlled 


heating block 


except with the closed bottom made of blue 
glass. Having introduced the sample, a very 
fine glass rod having a ball-end of blue glass 
is inserted. When partial melting occurs, the 
rod sinks, finally reaching the bottom of the 
melting-point tube. The purpose of the 
coloured glass is to render the final stage 
easily visible. Fig. 3 shows an indicator in 
which the progress of softening or melting 
is signalled electrically (J. T. Stock and M. A. 
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Fig. 3.—Alarm-type melting - point 
indicator 


Fill, unpublished experiments). Melting- 
point tube A is supported alongside a ther- 
mometer in a depression B in the foot of 
glass frame C. Fine glass rod D, passing 
down the machine-drawn melting-point tube 
and resting upon the sample, carries on its 
upper end a light cap E. Round the cap is 
twisted contact wire F, the legs of which 
enter mercury cups GG. One leg is made 
longer than the other and dips permanently 
into the mercury. As rod D sinks into the 
liquefying sample the shorter leg touches the 
second mercury surface, completing the cir- 
cuit and causing buzzer H to sound. The 
stage at which this occurs depends upon the 
height of the mercury in the left-hand cup. 
This height is governed by the position of 
screw I. 

The separation of a mixture of volatile 


| liquids into its components by fractional dis- 


tillation is an important operation. On the 
micro and semi-micro scales, apparatus of 
quite high efficiency is often of fairly simple 
design. Nevertheless, many ‘first attempts’ 
in the practical periods demonstrated only 
too clearly that the efficiency of fractiona- 
tion depends quite as much on proper opera- 
tion as on proper design of equipment. In 
the same way, it soon became obvious that, 


Metallurgia, 
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although ultimate combustion microanalysis 
is a rapid and accurate process in the hands 
of the practised, the acquisition of good 
technique does take a little time. However, 
the speed and ease of modern methods was 
generally appreciated even by those whose 
‘first time’ figures appeared to disprove the 
generally accepted formula for sucrose. 
Inorganic Analysis.—The complete change- 
over from macro to semi-micro qualitative 
inorganic analysis was made in this College 
in 1948. This step has never been regretted. 
The chemical aspect of the scheme used is 
the classical one, very sparing use being made 
of selective organic precipitants and other 
special reagents. The apparatus employed 
is very simple; a compact individual unit 
incorporating nearly all the necessary equip- 
ment has recently been developed (J. T. Stock 
and M. A. Fill, in course of publication). 
On the small scale, the high area-to-volume 
ratio of the solution enables the latter to be 
rapidly and satisfactorily treated with hydro- 
gen sulphide by mere agitation in an atmo- 
sphere of this gas (J. T. Stock and P. Heath, 
1950, 42, 44). Where the 
more usual method of saturation by bubbling 






Fig. 4.— 
High-pressure 
hydrogen 
sulphide 
generator 
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is preferred, the small-bore delivery tubes 
employed require a fairly high pressure of 
gas (A. G. Lidstone, C. L. Wilson and D. W. 
Wilson, Metallurgia, 1947, 35, 171; J. T. 
Stock and P. Heath, /bid., 1950, 41, 171; 
J. T. Stock, P. Heath and W. A. L. Marsh- 
ment, Ibid., 1950, 41, 345). A_ recently 
developed generator for this purpose 
is shown in Fig. 4 (J. T. Stock and P. 
Heath, Analyst, 1951, 76, 496). Generation 
of gas does not occur until the gentle squeez-. 
ing and releasing of teat A has drawn up 
the acid into the iron sulphide container. 
Further operation of A expels air and 
delivers hydrogen sulphide under pressure 
high enough to permit a delivery tube 
having an orifice of only about 0.1 mm. 
Under these conditions the upper teat B has 
sufficient reservoir effect to allow continuous 
bubbling to be maintained by compressing A 
only about twice per minute. 


Students Given a Trial 


Following a demonstration of the com- 
plete identification and confirmation of the 
components of a typical ‘ four-radical mix- 
ture’ or of a typical non-ferrous alloy, 
similar substances were made available to 
students wishing to try for themselves. As 
an illustration of the useful technique of 
working on filter paper strips, the separation 
of copper, cadmium and bismuth was used. 

Various types of micrometer and other 
microburettes were demonstrated in a general 
survey of inorganic quantitative work. Possi- 
bilities of working in highly dilute solution 
were consideréd as an alternative to the 
handling of minute volumes of more concen- 
trated solution. As a practical exercise, the 
indirect micro-determination of barium by 
iodometry served to stress the advantage of 
a process having a favourable equivalent. 
This was followed by a gravimetric deter- 
mination of the same metal, illustrating the 
technique of accurate weighing, and the need 
for correct precipitation conditions. 

Physico-chemical Technique. — Various 
forms of apparatus for the determination of 
molecular weights were demonstrated and 
made available in the practical periods. For 
volatile substances an apparatus working on 
the Victor Meyer principle (A. Adair, 
School Science Review, 1949, 30, 240) has 
undergone considerable development in the 
College (J. T. Stock and C. Heitler, in course 
of publication). The Dumas method al- 
though involving greater manipulative (and 
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arithmetical!) ability, requires the simplest of 
apparatus. A soft glass ampoule makes a 


useful micro Dumas bulb, being light and 
sitting squarely on the balance pan (J. T. 





Stock and P. Heath, in course of publica- 


tion). 
Such methods are, of course, inapplicable 


to substances which cannot be volatilised. ' 
In such cases, methods based on the proper- | 


ties of solutions come into their own. Several 
forms of ebulliometric apparatus were in use 
to illustrate one aspect of these properties. 
Included was the compact Cottrell-type unit 
shown in Fig. 5. In this, the pump assem- 
bly is arranged to slide easily on the stem 
of the thermometer, ensuring accurate align- 
ment. Escape of vapour is prevented by a 
cold-finger condenser supported in the side 
tube down which samples are introduced 
(J. T. Stock, School Science Review—in the | 
Press). In highly dilute solutions, the very 
small elevation of the boiling point may, in 
principle, be measured electrically by replac- 
ing the thermometer by a thermistor. The 
necessary conditions for obtaining satisfac- 
tory degrees of accuracy and reproducibility 
have received considerable attention. Using 
the amplifier-recorder unit of the College’s | 
Tinsley recording polarograph, it has proved 




















Fig. 5.—Cottrell-type molecular weight 
apparatus—pump tay shown enlarged 
at (a) 
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Fig. 6.—Micro- 
isoteniscope. 








(The right-hand 
bulb actually lies 
behind the 
V-tube) 
, RR 30 aM. 





possible to record the progress of certain 
chemical reactions occurring in boiling solu- 
tion. (Unpublished experiments). 

The measurement of vapour pressure over 
a range of temperatures is a matter of con- 
siderable importance, particularly in connec- 
tion with the evaluation of latent heats of 
vaporisation. Used in conjunction with 
ancillary measuring apparatus, the easily 
constructed Steinbach-Devor micro-isoteni- 
scope (O. F. Steinbach and A. W. Devor, 
J. Chem, Ed., 1945, 22, 496) permits the 
plotting of a vapour pressure curve with less 
than 1 ml. of liquid. The fine glass rods 
shown in Fig. 6 are inserted before bending- 
up and are intended to promote smooth 
boiling. 

A simple direct-reading conductometric 


< 
il AC 
bs. 


Fig. 7.—Conductometric apparatus for 
the study of reaction kinetics 
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micro-titration apparatus (J. T. Stock, Metal- 
lurgia, 1950, 42, 48), first exhibited at a meet- 
ing of the Micro-chemistry Group of the 
Society of Public Analysts and Other Analy- 
tical Chemists, enabled students to explore 
the possibilities of this particular field. A 
slightly simplified version, shown diagram- 
matically in Fig. 7, enabled another use of 
conductometry, viz., the study of the kine- 
tics of hydrolysis of such compounds as 
tertiary butyl iodide, to be tried out (J. T. 
Stock, School Science Review, 1950, 31, 336). 
The production of highly conducting hydro- 
gen iodide during the reaction enables the 
progress of the latter to be followed by mere 






observation of the milliammeter. The elec- 
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Fig. 8.—Cell for polarography and 


amperometric titration 


trode system consists merely of a pair of 
melting-point tubes carrying short pieces of 
platinum Wire which are platinised before use 
in the usual way. 

The introductory aspects of certain other 
branches of electrochemistry, such as poten- 
tiometry and polarisation, are being included 
in the current course. Although not specifi- 
cally designed as a microchemical tool, a 
home-made direct-reading pH meter is useful 
in illustrating the principles involved in 
potentiometric titration (J. T. Stock, School 
Science Review, 1951, 32, 287). 
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Polarography and related techniques are 
now so important and are so essentially 
microchemical in nature that their inclusion, 
however limited, in the course seemed desir- 
able. The construction of polarograms of 
oxygen dissolved in potassium chloride solu- 
tion, and the amperometric titration of milli- 
gram quantities of nickel by dimethylgly- 
oxime solution were used as examples. The 
simple cell shown in Fig. 8 was used. The 
outer portion is made from a 1 in.-diameter 
Pyrex boiling tube (M. A. Fill and J. T. 
Stock, Analyst, 1944, 69, 178). When the 
dropping mercury electrode and burette jet 
are thrust down the tee-pieces, the clearance 
is ample for the passage of the gas stream 
used for deoxygenation or for stirring the 
solution. 


Microscopy.—The microscope has many 
uses, including the determination of refrac- 
tive index, identification of certain organic 
and inorganic substances, examination of 
mixtures, and particle-size determination. 
The last of these was illustrated by examina- 
tion of a sample of poorly refined chocolate. 
In view of the presence of large crystals of 
sugar the roughness to the palate was not 
unexpected. 


The course is scheduled for repetition next 
year. If the interest continues to grow, it 
may be necessary to bring into use extra 
laboratory accommodation, or to duplicate 
the present arrangement. The running of 
extension courses, already the subject of in- 
quiry, is under consideration. 


Inquiry for Back Numbers 


WE have had an inquiry from a public 
library in South Africa which requires the 
following copies of THE CHEMICAL AGE to 
complete its files for binding:—1921. 22 
January, 12 February, 12 March, 30 April; 
1922: 26 August; 1923: 6 January, 17 
February; 1924: 12 July, 2 August; 1925: 
3 January, 30 May, 8 August, 24 October; 
1940: 6 January; 1941: 26 January; 1942: 
7 February; 1944: 2 December. Indexes to 
Vols. 4, 14, 40, 43, 44 and 50. ; 

If any of our readers have any of these 
copies and do not require them, we should 


be grateful. The library concerned is willing 
to pay for them if necessary. 
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Transparent Metal 
NPL Develops Method of Coating Glass 


METHOD of coating glass with a thin, 

transparent film which will conduct elec- 
tricity has been developed at the National 
Physical Laboratory. The film can be 
heated by passing a current through it. It 
could be used, for example, in aircraft wind- 
screens, to keep them free from ice and 
snow. 


The layer on the glass is an extremely thin 
one of an oxide of a metal. Not all metals 
produce transparent oxide films. One which 
has given good results is tin. It can be 
deposited very evenly on the glass by tech- 
niques which are already well understood in 
industry. The glass is then heated to near 
the softening point and cooled again. The tin 
oxidises and becomes transparent. Finally 
the film is washed in water and dried, a step 
which increases its conductivity. After this 
it is hard and inseparable from the glass 
surface and it is resistant to chemical attack. 


Visibility Little Reduced 


Visibility through the glass is re- 
duced by the metal coating by an 
amount which is_ negligible for all 
practical purposes. The coating has 


a resistance of about 1,000 ohms between the 
opposite edges of any square area. Enough 
current can be passed through it to keep the 
surface of the glass so hot that it is impossi- 
ble for ice and snow to form on it or for 
condensation to make it misty. In practice 
the film would be sandwiched between two 
layers of glass. 


The treated: glass may also be suitable for 
car windscreens and for shop windows to 
keep them from steaming over in cold 
weather. 


Ceramic materials as wel! as glass can be 
treated by the process, and there are many 
uses for it in the electrical industry, for in- 
stance in the production of fixed and 
variable resistances. The glass can be used 
to avoid static charges accumulating on the 
windows of instruments when they are 
cleaned in dry weather. This static electri- 
city can lead to false readings and it was to 
solve this problem that the research was 
originally begun at the NPL. 


The process is being patented. 
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MIDLANDS SOCIETY FOR ANALYTICAE CHEMISTRY 





Ultramicroanalysis 


Past, Present and Future—I 


T a recent meeting of the Midlands 

Society for Analytical Chemistry held 
in Birmingham, Dr. C. L. Wilson, Reader 
in Inorganic and Analytical Chemistry, 
Queen’s University, Belfast delivered a lec- 
ture entitled, ‘Ultramicroanalysis, Past, 
Present and Future.’ 

Dr. Wilson began by stating that. ultra- 
microanalysis takes its place as the newest 
branch of analytical cnemistry. As the name 
indicates (he said) it deals with the analysis, 
qualitative and quantitative, of microgram 
amounts of material. Entirely new tech- 
niques and apparatus have been devised, 
but these are by no means outside the scope 
of laboratories which normally cover the 
different fields of microanalysis. Ultra- 
microanalysis has provided, and will con- 
tinue to provide, the analytical chemist with 
a most powerful tool. - 

After outlining the objects of his address, 
Dr. Wilson continued :— 

The approximate sample sizes required 
for a particular scale of analysis 
are summarised below, as well as the com- 
parative volumes used in titrimetric analysis 
yn similar scales. 


Sample Sizes 


Sample size (g). Titration 
Volume (mi.) 
Macroanalysis 10—(5 x 10°*) 250—10 


Semimicroanalysis (5x 10")—(5x10"9) 10—0.5 

Microanalysis (5 x 10°*)—10°* 0.5—(2 x 10°*) 

Ultramicronanalysis 

or Microgram 
Analysis 


10-*—10°7 (2x 10-*)—10"* 

The quantities involved in ultramicro- 
analysis are thus exceedingly small. How- 
ever, more than sufficient molecules are 
present to ensure that the limit of identifica- 
tion is not exceeded in a qualitative analysis, 
and in many cases to permit an accurate 
quantitative analysis to be made. Indeed, 
Benedetti-Pichler, one of the pioneer 
workers in the field of ultramicroanalysis, 
has calculated that the limit of identifica- 
tion of a substance is, in general, about 
10-* g., while a quantitative analysis could 
probably be effected on as little as 10-” g. 
with a reasonable degree of reproducibility. 

With amounts less than these, we are 


dealing with molecular quantities and the 
question of the chemical kinetics of the reac- 
tion involved becomes of the utmost import- 
ance. It must be remembered that analytical 
processes are, in the main, concerned with 
immediate reaction, and this, of course, is 
closely connected with chemical kinetics. 
Consider, for example, the precipitation of 
silver chloride—differing techniques, such 
as are encountered in organic preparative 
chemistry, may have to be applied to obtain 
quantitative precipitation of microgram and 
sub-microgram amounts. As far as the 
chemistry of the precipitation is concerned, 
however, if we can develop a suitable tech- 
nique to cope with it, then the normal 
reactions will hold. This reasoning may te 
applied to other chemical reactions. 

Analysis by spot tests is perhaps the 
earliest example of qualitative ultramicro- 
analysis. 

Emich the Pioneer 

Emich is considered the pioneer worker 
and founder of microchemistry as a science, 
though qualitative identification by means 
of microscopic crystal tests had been placed 
on a firm footing by earlier workers such 
as Behrens and Streng. Emich, however, 
was the first to discuss the practical and 
theoretical limits of sensitivity. He was, 
indeed, the first to attempt general and 
physico-chemical experimentation on a small 
scale, and by 1911, when his ‘ Lehrbuch der 
Mikrochemie’ was published,  micro- 
chemistry was an established science. In 
collatoration with Donau, Emich developed 
qualitative ultramicroanalysis using a micro- 
scopic technique, and using a fibre technique 
he proposed certain confirmatory tests which 
had limits of identification of the order of 
10-” g. 

Wigglesworth (1927), working on 0.002 ml. 
of fluid, developed a technique for obtain- 
ing an accurate determination of the hydro- 
gen ion concentration in the alimentary 
canal of the cockroach. The essential 
feature of his technique was the use of 
waxed plates and capillary pipettes with the 
consequent elimination of the capillary of 
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the fluids examined. The waxed capillary 
pipette was filled with fluid to an arbitrary 
graduation mark and a solution of an appro- 
priate indicator run in until a second arbi- 
trary graduation mark was reached. After 
mixing, the pH of the fluid was determined 
by comparing it with mixtures made up with 
the same indicator solution in the same 
pipette, using standard buffer solutions in 
place of the test fluid. The colour compari- 
son could be effected by expelling the drops 
of fluid on to a white tile covered by a film of 
wax. 


Titrimetric Apparatus Developed 


A further advance in the techniques of 
ultramicroanalysis was the development of 
titrimetric apparatus and procedures by 
Kirk and his co-workers. This work has 
been fuily described in a recent text (1950); 
consequently only a brief account of it need 
be given here. There is no doubt that the 
most accurate quantitative aspect of ultra- 
microchemistry is titrimetric analysis, be- 
cause very small volumes of liquids may be 
easily and accurately measured and handled. 
Thick-walled capillary pipettes are normaily 
used for measuring and delivering liquids. 

A useful pipette has been designed by 
Lisco, Cunningham and Kirk (1941) for use 
in biological rescarch The pipette is con- 
trolied by a syringe and consists simply of 
a capillary tube with two bulbs, one acting 
aS a container and the other as a trap. A 
hypodermic syringe has been found to be 
most convenient as a control for the pipette. 
The pipette must, of course, be calibrated. 
This is done by filling it with mercury to 
the calibrated mark, and then expelling and 
weighing. The necessary corrections for tem- 
perature are made and the weight of mer- 
cury related to its true volume. 

Burettes for delivering measured amounts 
of liquids are also conveniently constructed 
from’ capillary tubing, so that a_ small 
volume of liquid occupies a comparatively 
long portion of tube. Such capillary burettes 
contain up to 1 ml. of solution, and are best 
filled or emptied by using a moving thread 
of mercury controlled by a screw plunger 
device. Horizontal-type burettes are pre- 
ferred for ultramicro titrations especially if 
they are to be used in conjunction with a 
microscope. 

Kirk used special white porcelain dishes 
as titration vessels which have many advan- 
tages over beakers or flasks. Stirring may 
be achieved by means of a magnetic vibrat- 
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ing thread stirrer, or, on occasion, by means 
of a stream of gas. 

Special titration vessel supports and illu- 
mination are necessary aids in ultramicro 
titrimetric work. The latter is of particular 
value, as it is generally extremely difficult 
to detect end-points in small volumes of 
solution. 

A considerable literature exists on the 
qualitative and titrimetric analysis of micro- 
gram amounts of materials. Only compara- 
tively recently, however, have satisfactory 
gravimetric procedures been reported, be- 
cause of the lack of sufficiently reliable 
balances for such small-scale work. It is 
clear that balances having a sensitivity of 
at least + 10-* g. and able to carry a load 
of 100 mg. or more are necessary for 
accurate quantitative gravimetric work. Most 
of the ultramicro gravimetric methods 
recommended so far are, indeed, semi- 
quantitative. So, for work of the highest 
accuracy a balance is desired which will 
weigh microgram samples with an accuracy 
comparable to that obtained with the 
analytical or microchemical balances on pro- 
portionally larger samples. 

The quartz microgram balance developed 
by Kirk and his co-workers (1947) for work 
on the transuranic element plutonium ful- 
filled these requirements, and in addition it 
was claimed to be more practical for routine 
use than earlier types of balance. Prin- 
ciples incorporated in certain of the earlier 
balances were used; e.g., the pan suspension 
of the Steele-Grant balance (1909) and the 
pan well of Pettersson (1914). The balance 
was of the torsion type, and utilised the 
optical system of Neher (1942) to increase 
the relative sensitivity. 


First Micro Balance 
The first micro balance, of.the so-called 
displacement type, was described by Salvioni 
(1905). The principle of this balance was 
subsequently used by later workers in the 
construction of true microgram balances. 
Briefly the principle of Salvioni’s balance 
was as follows: The beam was a glass 
thread carrying a pan at one end and fixed 
at the other. The displacement of the free 
end with different loads on the pan was 
measured using a travelling microscope to 
effect the reading. In general the highest 
Sensitivity obtained with this type of balance 
was about 10-° g., and the load capacity 

varied from atout 1 to 200 mg. 
Riesenfeld and Moéller (1915) and Emich 
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and Donau (1915) improved the classical 
torsion-displacement balance of Nerst (1903) 
and obtained a sensitivity of 10-" g. on a 
15 mg. load. 

A third earlier microgram balance was the 
beam-knife-edge type of which the Steele- 
Grant (1909) balance was perhaps the out- 
standing example. The balance was of 
classical design but had a beam consisting of 
quartz rods fused together attached to a 
quartz knife edge on a quartz plane. The 
movement of the beam was followed by 
means of a miurror-light ray device, the 
mirror being fused at one end of the balance 
beam. At the other end of the beam were 
a quartz bulb, a quartz pan and a hook for 
carrying counterpoises. The balance was 
placed in a case which could be evacuated. 
After loading the pan, the balance was 
restored to zero by altering the pressure 
within the case. This altered the buoyancy 
of the quartz bulb and the pressure change 
necessary could then be related to the pan 
load. This balance could carry a load of 
20 mg. and had a sensitivity of 4 x 10-° g. 
In the Ramsey-Whytlaw-Gray (1912) 
balance, of the same type, the load was 
increased to 50 mg. and the sensitivity de- 
creased to 2 x 10-* g. 

The Pettersson balance had quartz fibre in 
place of knife-edge suspension to overcome 
dust effects. Again, the pans were placed in 
separate compartments in order to leave the 
beam housing intact. 

A quartz spring or helix type micro- 
balance was favoured by Emich (1915). It 
could be employed, among other things, for 
rapid weighing and was most convenient to 
use. Its main disadvantage was the difficulty 
in the drawing of the quartz fibres and the 
winding of the helix, while the sensitivity 
was somewhat less satisfactory than with 
other types of microgram balance. 

Finaly, the torsion-restoration balance of 
Kirk and his co-workers incorporated, as 
previously mentioned, some of the outstand- 
ing features of the Neher, Steele-Grant and 
Pettersson balances. 


Benedetti-Pichler’s Work 

Ultramicro methods of analysis are 
extremely useful where it is desired to keep 
the sample intact. Thus, they have proved 
of immense value in the examination of old 
paintings. Benedetti-Pichler (1937) analysed 
the pigments used in the fosse of the in- 
cisions of Chinese oracle bones using ultra- 
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microchemical techniques, and claimed that 
such a small amount of material was used 
in the chemical analysis that even micro- 
scopic inspection of the specimens would be 
unable to prove that an analysis had been 
carried out. 

In the same year,  Benedetti-Pichler 
described a general working technique for 
the qualitative analysis of microgram solid 
samples. Emich and other workers had, of 
course, previously effected certain relatively 
simple analytical procedures on samples 
less than 1 microgram. The Benedetti- 
Pichler technique involved working in capil- 
lary cones of capacity 0.5 cu. mm. and 
observing by means of a low power micro- 
scope, most qualitative operations on the 
microgram scale requiring continuous 
microscopical observation. 


Evaporation Prevented 


The reagents and most of the apparatus 
used were assembled on a small glass slide, 
which was placed in a moist chamber which 
prevented the evaporation of the minute 
volumes of solutions used. For centrifuging, 
heating, etc., the capillary cones containing 
the solution were transferred to capillaries 
designed to minimise evaporation. The 
transfer of solutions was performed using 
a syringe capillary pipette technique. Bene- 
detti-Pichler described working procedures 
for the qualitative analysis of 0.01 cu. mm. 
of a solution containing 0.1 microgram of 
antimony and 0.01 microgram of bismuth. 
He gave details of ultramicro techniques for 
the passage of H.S gas, the semi-quantitative 
determination of the precipitate, the separa- 
tion of solution and precipitate, and the heat- 
ing and preserving of solutions in capillary 
cones. 

More recently, Benedetti-Pichler and 
Cefola (1942) extended the technique of 
working in the capillary cone to permit the 
carrying out of confirmatory tests after the 
separation of constituents. It was found 
possible to identify approximately 0.001 
microgram of the more common ions of 
the hydrogen sulphide group. Certain im- 
provements were also made to the moist 
cell used in earlier work, with the result 
that a greater variety of tools could be 
accommodated. 

A later paper by these workers (1943) 
described the application of capillary cone 
techniques to microgram analyses requir- 
ing lengthy separations followed by sedimetric 
determinations and confirmatory tests. In 
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particular, a clear-cut separation, estimation 
and identification of the more common ions 
of the hydrogen sulphide group’ was 
achieved. A technique was described where- 
by distillation could be effected from one 
capillary cone to another. 


Atomic Energy Work 

Extensive ultramicroanalytical work was 
carried out by atomic energy workers during 
the war and subsequent years. Indeed, but 
for ultramicroanalysis the chemistry of the 
transuranic elements could not have been 
elucidated and the atomic project could noi 
have teen achieved. 

Although most of this work has not been 
published tecause of security reasons, never- 
theless the comparatively small amount pub- 
lished reveals that some ingenious ultra- 
microtechniques have been devised to cope 
with the chemistry involved. Of particular 
value is the text edited by Seaborg. Katz and 
Manning (1949) which described some of 
these techniques in a series of papers on the 
chemistry of the transuranium elements; for 
example, special techniques are described for 
the electrodeposition of plutonium, and for 
determining the oxidation-reduction poten- 
tial of this element. 

(To be continued) 


Handling Electric Cable 


Value of Contactless Self-Winding Reels 


OF interest to many branches of chemical 

engineering is the latest ‘Wayne’ range 
of patent contactless type  self-winding 
electric cable reels. 

These contactless designs are particularly 
valuable in the case of bad operating con- 
ditions, such as when large quantities of 
injurious dust may be present, or in cases 
where the atmosphere is vapour bound, due 
to process work or outdoor situations. In 
laboratory work where highly inflammable 
vapours are present or when handling explo- 
sives, the contactless design is, of course, 
highly desirable, if in fact not essential. 

Still another application is electric lifting 
magnets in which the safety factor in pro- 
viding current to the magnet must be kept 
very high in order to eliminate any risk of 
current failure while the magnet is being 
used, and probably swinging a load of steel 
over delicate machinery, or in other situa- 
tions where a failure in the load would have 
serious results. 

The reels, which are available in a number 
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of types and sizes, are produced by Power | 


House Components, Ltd., Nottingham, an 
carry the registered trade mark ‘ PHC.’ 
General principle of the standard reel is 
similar to that of the spring roller blind, 
the cable being pulled out as required 
against the action of a spring which ensures 
that it is kept taut and when released winds 
smoothly back again. This results in a 


great improvement in the working of 
electric cables of all kinds, including 
reduced wear and tear and maintenance 
costs. 


From this basic principle, however, many 
important developments have gradually been 
evolved, including particularly the “Wayne’ 
patent trailer (contactless) type. This is of 
the double type which pays out two lines 
of cable in opposite directions, so that the 
reel can be placed in the centre of the work 
and double the amount of cable handled 
because the pay-out is in two directions at 
once, while current-carrying slip-rings are 
eliminated. 

The reel positions itself at points midway 
between the static electrical connection and 
the equipment being served, such as for 
example, an electric hoist, but it must move 
along the rolled steel joist which carries the 
hoist, or otherwise the cable attached to the 
supply point would sag as it is paid off 
the drum. An important feature is that the 
rubber cable is not broken between the 
point of contact with the machine being 
supplied with current, and at the other end 
of the cable where it is connected to the 
electric supply point. 


U.S. Steel in 1951 


The U.S. steel industry spent more than 
$1,000,000,000 on modernisation and expan- 
sion in 1951 and reached a record steel 
capacity of 110,000,000 tons per year, 
according to the March issue of Steelways, 
the magazine of the American Iron and 
Steel Institute. A greater amount will be 
expended in 1952, to bring the total expense 
for these items to $5,000,000,000 since 
1946; the goal is to bring capacity to 
120,000,000 tons in 1953. Steelways points 
out that the industry is developing its 
sources of iron ore on an equally large 
scale. Rich ore beds in Venezuela, Canada 
and Liberia are being opened up, and their 
output will be supplemented by extensive 
U.S. low-grade deposits which can now be 
worked as a result of new processes. 
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R.I.C. Annual Report for 1951 


Council Outlines Wide Scope of Activities 


HIS year the annual meeting of the 

Royal Institute of Chemistry is being 
held in Dublin on 18 April and the annual 
report of the Council, to be presented then, 
has already been published. Amongst the 
many interesting facts revealed in this re- 
port is that membership of the Institute in- 
creased more rapidly in 1951 than in recent 
years, there now being 10,797 members in 
the United Kingdom and Ireland. 

The year 1951, states the Council, began 
with the allowance by the Privy Council on 
19 January of the new By-laws. Thus was 
completed a process involving the applica- 
tion for a new Royal Charter and its grant- 
ing by H.M. King George VI in 1949 and 
the complete revision of the By-laws. 

These matters had been among the major 
concerns of the Council and Local Section 
Committees for over five years and their 
completion was therefore a matter of great 
satisfaction. 

One of the results was to empower the 
council to elect persons of distinction, not 
necessarily chemists or of British nationality, 
as Honorary Fellows of the institute, sub- 
ject to a limit of 20 at any one time. 


First Honorary Fellow 

The Duke of Edinburgh had accepted the 
invitation of the council to become the first 
Honorary Fellow. The interest His Royal 
Highness takes in scientific matters is well 
known and was exemplified by the success 
with which he discharged his duties as presi- 
dent of the British Association for the Ad- 
vancement of Science. It was therefore felt 
most fitting that he should become asso- 
ciated with the professional organisation for 
one of the major branches of science. 

Membership of the Institute, according to 
the annual report, had increased more 
rapidly than in recent years. The total num- 
ber of members in Great Britain and Ireland 
was now 10,797, of which the. largest sec- 
tions were: London and South-Eastern 
Counties 4,270; Manchester and District 945; 
Liverpool and North Western 891; and Bir- 
mingham and Midlands 726. 

Overseas Sections totalled 530 members of 
which 324 were in India, 96 in New Zealand, 


e 


78 in the Cape of Good Hope and 32 in 
Malaya. 

Entries to the Associateship examination 
had continued to rise, but the proportion of 
successful candidates was lower than in the 
previous year. 


Reserves Built Up 


As a result of economies and certain in- 
creases in fees the excess of income over 
ordinary expenditure had been raised suffi- 
ciently to enable more appropriate sums to 
be set aside as reserves for intermittent publi- 
cations and general contingencies. With 
continually rising costs, however, it would 
clearly become difficult to maintain such 
provisions in future and the council was 
therefore giving serious consideration to 
means of balancing its budget in 1952. 

During the year important developments 
had taken place in the organisation of In- 
stitute affairs in India. The new: scheme 
for forwarding applications for admission 
by candidates who had received their train- 
ing in India or Pakistan, had been brought 
successfully into operation. Serious atten- 
tion had been given to the possibility of 
holding examinations for the Associateship 
in India, but the machinery for doing so was 
still under discussion a: the end of the year. 


Joint Subscribers Unchanged 


The number of joint subscribers to at least 
the three chartered chemical bodies under 
the Chemical Council scheme was practically 
unchanged from that in the previous year— 
3,558 against 3,546; Fellows and Associates 
accounted for 3,470 of the number for 1951. 
This represented nearly 45 per cent of the 
total membership of the Chemical Society 
and almost half of that of the Society of 
Chemical Industry—but less than a third of 
the corporate membership of the Institute. 

It was regrettable that, in spite of the 
attractions of the joint subscription scheme, 
more than half the members of the Institute 
did not support either of the principal pub- 
lishing societies or the Faraday Society or 
the Society of Public Analysts and Other 
Analytical Chemists. On the other hand, 
some satisfaction might be derived from the 
estimate that the roll of the Institute prob- 
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ably included over 70 per cent of the chem- 
ists in the United Kingdom who were quali- 
fied for admission to membership. 

Need for chemists with experience, parti- 
cularly in some special fields, had continued 
to grow, as was witnessed by the consider- 
ably larger number of vacancies notified. It 
was Satisfying to find that there had been 
a marked increase in the number of: senior 
vacancies brought to the notice of the 
Institute, especially by firms employing Fel- 
lows or Associates in administrative posi- 
tions. In fact, the demand for most cate- 
gories of qualified scientists, including chem- 
ists, continued to outstrip the supply, in spite 
of the great expansion in their number that 
had occurred since the war. 

The importance of making the best use of 
available scientific personnel, especially in 
relation to requirements arising from the 
defence programme, had been recognised by 
the Government in reconstituting the Tech- 
nical Personnel Committee (again under the 
chairmanship of Lord Hankey) which was in 
operation during and immediately after the 
war. 

Salaries Increased 


Salaries of chemists had increased notably 
since the last issue of Remuneration Statis- 
tics by the Institute and it appeared that the 
average figures then quoted for any particu- 
lar age group might now apply more closely 
to the immediately lower age group. In 
order to be able to assess the position more 
exactly it had been agreed to conduct a fur- 
ther survey of salaries and to publish revised 
remuneration statistics as soon as possible. 

Professor J. W. Cook, in his presidential 
address on ‘Some Thoughts on the Educa- 
tion of the Chemists’, delivered at the 
annual general meeting in April, drew atten- 
tion to a number of aspects of education 
and training in chemistry and ancillary sub- 
jects. Subsequently the council decided to 
set up an Education Committee to review 
and report on matters of interest to the 
Institute in this field. 

So far the committee had been largely 
concerned with questions of courses and 
examinations for National Certificates but 
latterly had been turning its attention to the 
teaching of chemistry in schools. It was 
believed this committee would afford a useful 
link with teachers in technical colleges and 
schools on problems that were of great 
importance in relation to the Institute’s own 
qualifications. 
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Preparation of a new edition of The Pro- 
fession of Chemistry was not completed 
during the year, and it was decided in the 
meantime to produce two pamphlets, ‘ How 
to Become a Chemist’ and ‘Careers in 
Chemistry’. These would be available in 
the office. primarily as an aid to answering 
inquiries from schoolchildren, parents and 
teachers. 

In the early part of the year further con- 
sideration was given to the recommenda- 
tions on the future of higher technological 
education made by the National Advisory 
Council on Education for Industry and Com- 
merce. A memorandum on this subject was 
submitted by the council of the Institute to 
the Ministry of Education, and representa- 
tives of the Institute discussed with officers 
of the Ministry the criticisms of the recom- 
mendations that had been made in the 
memorandum. The final report of the 
National Advisory Council, issued later in 
the year, went some way towards meeting 
certain of these criticisms, but the Institute 
council was still not satisfied that a case had 
been made for going on with the project of 
establishing a College of Technologists as an 
awarding body. 

It was noted with satisfaction that courses 
for the training of laboratory technicians 
had been established at the L.C.C. Padding- 
ton Technical College and were being 
developed at other centres, to prepare can- 
didates for the examinations of the City and 
Guilds of London Institute in Laboratory 
Technicians’ Work. The Royal Institute of 
Chemistry had been represented on the 
various committees that explored this field 
and eventually drew up syllabuses for the 
courses, and the council attached consider- 
able importance to the further development 
of this project. 


Increase Expected 


Reports from Dusseldorf last week indi- 
cated that an early increase in the price 
of steel by approximately £5 a ton and the 
freeing cf steel scrap from controls was 
confidently expected by German _indus- 
trialists. . Meanwhile the German _ steel 
industry set up a new post-war record in 
March with an output of 1,318,000 tons of 
crude steel compared with 1,027,000 tons 
in the same month of last year. 
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Chemistry & Education 


Stranglehold of Administration 


DUCATION was the main theme of the 
“speeches at the annual dinner of the 
London Section of the British Association 
of Chemists held on Friday, 28 March. 

Proposing the toast of the Association, the 
chairman, Mr. H. T. F. Rhodes, Dip.I.C. 
(Lyon) said that the BAC had done much to 
gain greater appreciation of the chemist and 
proper recognition of his status. In the 
London Section it had always been the aim 
to try and get hold of the young, people and 
encourage them to become members. He 
regretted that there were not more young 
people present. 

A new effort to arouse interest in the 
BAC had been a successful meeting at which 
the secretaries of the technical colleges in 
London had been entertained and an 
arrangement was proposed whereby the 
secretaries could form a group member- 
ship. It was felt this might prove beneficial 
to members of the colleges as well as intro- 
ducing new blood into the BAC. 

Strong views on education and its impor- 
tance not only to the future of chemistry but 
to science generally were expressed by Mr. 
H. L. Howard, B.Sc. ARCS. D.LC., 
M.LChem.E., F.R.LC., hon. registrar of the 
BAC. Much had been written and spoken 
in recent years about higher technological 
education, but far too little attention had 
been given to the ordinary administrative 
aspect and to the lack of staff—it was esti- 
mated that by 1956 there would be about 
5,000 too few in the teaching profession. 


Unnecessary Administration 


Education was at present being strangled 
by ‘red tape’ and unnecessary administra- 
tive problems. The modern teacher could 
not devote adequate time to his subjects or 
students because of the hours which had to 
be spent as an ‘office boy’. He himself 
after 25 years of part-time teaching felt that 
95 per cent of his time was now wasted and 
he felt the moment had come when some 
definite action was necessary. He had there- 
fore resigned his post as head of the science 
department of East Ham Technical College. 

In conclusion, Mr. Howard urged that 
chemists should get together on this vital 
matter. of education, and he hoped it would 
be possible to arrange some form of joint 
discussion in the not-too-distant future. 
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Replying to the toast of ‘The Guests,’ 
Dr. C. W. Herd, chairman of the London 
Section of the Royal Institute of Chemistry, 
said it was a pity more people did not have 
the courage to support their convictions with 
action like Mr. Howard. There were bound 
to be problems connected with the admini- 
strative side of education, but these must 
be overcome and not allowed to stifle the 
scientist in his work. 

There was no doubt as to the usefulness 
of chemistry in life—it appeared everywhere. 
It was up to the chemists to set an example in 
the better appreciation of chemistry in in- 
dustry, education and other services. Through 
the work of the BAC there was an increas- 
ing appreciation of chemistry’s value to i- 
dustry, and more chemists were being 
appointed to executive positions. 

The medical profession tended to be held 
in more esteem by the public because it was 
more directly in contact with them. Yet 
how seldom were the advances in medicine 
due to chemists recognised? 

More appreciation of the chemist should 
be encouraged and his status would then be 
improved. 


Ceramicists’ Meeting 

The spring meeting of the Refractory 
Materials Section of The British Ceramic 
Society will be held in the library of the 
Royal Sanitary Institute, 90 Buckingham 
Palace Road, London, S.W.1, commencing at 
10 a.m. on Thursday, 5 June. The technical 
papers to be presented and discussed will be 
concerned with the ‘ Mechanism of Sinter- 
ing’, the ‘After-Contraction Test Applied 
to Firebricks’ and the ‘ Mineralogical Con- 
stitution of Fireclays’. 


Morphine Synthesised 

The synthesis of the alkaloid morphine— 
age-old problem in organic chemistry—is 
reported to have been achieved by two chem- 
ists at the University of Rochester, U.S.A. 
The starting material was Schaeffer’s Acid 
(2-naphthol-6-sulphonic acid), and the total 
synthesis involved 27 steps and proceeded 
via codeine. Dr. M. Gates, who, with Dr. 
G. Tschudi, was responsible for the synthesis, 
began, work on the process four years ago. 
It was financially supported by Merck & Co., 


and the Research Corporation of New York. 
7 
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Education & Plastics 
Training Grants to be Awarded this Year 


RUSTEES have now been appointed for 

the Plastics Industry Education Fund. 
This came into being last September to con- 
tinue the work of the ‘President’s Fund’ 
established in 1942 by Mr. Kenneth Chance, 
of British Industrial Plastics, for the promo- 
tion of education within the industry. 

Formally constituted on 6 March, 1952, 
the trustees, who were selected after consul- 
tation with the subscribing firms, are :— 

P. C. Allen (Imperial Chemical Indus- 
tries), T. L. Birrell (Halex), J. L. Daniels 
(T. H. & J. Daniels), P. A. Delafield (British 
Resin Products), C. S. Dingley (British Indus- 
trial Plastics), H. V. Potter (Bakelite), A. E. 
Skan (Tufnol). 

The trustees have elected P. C. Allen as 
their chairman; S. P. Thompson, I.C.I. (Plas- 
tics Division), has been appointed secretary 
for 1952; and the Plastics Institute has been 
asked to act as agent and manager to the 
trustees to carry on the day-to-day adminis- 
tration of the funds. 

Main objects of the fund are to publish 
monographs on the science and technology 
of processes used in the plastics industry; to 
provide training grants to help persons in 


the industry studying for examinations; 
to help apprentices in the industry 
by making grants to cover books, 


travelling expenses and the like; and to give 
assistance to educational institutions by pro- 
viding and maintaining equipment and con- 
tributing to the cost of literature and 
libraries. 


Ten Training Grants 


The first specific decision made by the 
trustees with regard to allocating the fund’s 
resources is the provision of ten training 
grants to be awarded this year. The Plas- 
tics Institute has been asked to invite appli- 
cations for these grants. 

At its next meeting (in May) the trustees 
of the fund hope to have before them recom- 
mendations from the Plastics Institute for 
further expenditure. 

Launched in 1942, the scheme was the first 
step in laying the foundations of a perman- 
ent plan for education in this young indus- 
try. The bulk of its funds was in the form 
of seven-year covenants, and in August last 
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year it was felt to be essential that the 
initial scheme, having run its course, should 
be continued in some form. 

Then came the appeal for funds in Sep- 
tember, the appointment of trustees this 
month, and now 
monies. 

While the result of the appeal was fairly 
satisfactory, only a comparatively small 
number of firms have subscribed. 

A second appeal has therefore been issued, 
as it is felt that subscription must be on the 
widest possible basis. The industry must 
have an adequate number of properly trained 
technologists, and this is of vital importance 
to small firms just as it is to large ones. 


U.S. Titanium in 1951 


THE Bureau of Mines, U.S. Department of 
the Interior, has recently reviewed the titan- 
ium situation in America during 1951, a year 
in which several new groups were organised 
for promoting the production and use of 
titanium metal. New records were also 
established for the production of ilmenite, 
and titanium pigments. Production of 
titanium sponge in 1951 is estimated at 700 
tons from plants operated by Du Pont, 
Titanium Metals Corporation, N. J. Hender- 
son and the Crane Company. The Hender- 
son plant is the first fully integrated titanium 
plant with facilities for the chlorination of 


titanium ore and the recovery of magnesium | 


and chlorine by the electrolysis of magne- 
sium chloride. 

The National Research Corporation ol 
Cambridge, Mass., and the Monsanto Chemi- 
cal Company joined forces during the year 
to develop an improved process for the 
production of titanium. Work already in 
process by National Research was ex- 
panded, and additional work was initiated 
by Monsanto’s research department at 
Dayton, Ohio. The P. R.. Mallory-Sharon 
Titanium Corporation was formed for the 
development, production and marketing of 
titanium and its alloys, and a new process 
for producing titanium metal was under 
investigation by Horizons, Inc., of Prince- 
ton, N.J. This process, under the sponsor- 
ship of the Office of Naval Research, had 
advanced to the pilot plant stage by the end 
of the year. The Bureau reported that 
domestic output of ilmenite in 1951 was 
488,600 tons. 
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The Chidiiise’s Bookshelf 





NEUERE MASSANALYTISCHE METHODEN. 
Edited by W. Béttger. Ferdinand Enke 
Verlag, Stuttgart: 3rd Ed., 1951. Pp. 
xx + 347. Figs. 30. Paper, Dm. 46. 
Cloth boards Dm. 49. 

This book is Vol. XXXIII of the well- 
known series, Die Chemische Analyse, 
edited by the late Professor Wilhelm Béttger. 
British analytical chemists are already fami- 
liar with the second edition through its 
translation by Professor R. E. Oesper, pub- 
lished in 1937. The present edition, whose 
preparation began as long ago as 1942, will 
therefore need no recommendation. With 
regret one notes that the death of Professor 
Béttger occurred before the final stages of 
the book were completed; progress through 
the press was supervised by Dr. Brenncke, 
one of the contributors. 

The present edition is divided into eleven 
main sections, as follows: I. Elimination 
of titration errors in acidimetric and alkali- 
metric titrations; II. Fluorescence indicators 
in acid-base titrations; III. Titration of 
weak bases in acetic acid solution; IV. Volu- 
metric estimation of small amounts of 
water; V. Ceric solutions as volumetric 
oxidants; VI. Reduction of permanganate to 
manganate as a volumetric procedure; VII. 
lodate and bromate methods. Bromometry. 
Substitutes for iodometric methods; VIII. 
Liquid amalgams as reductors in volumetric 
analysis; IX. Chromous salts as volumetric 
reductants; X. Oxidation-reduction indica- 
tors; XI. Adsorption indicators for precipi- 
tation titrations. 

There are considerable additions to the 
contents of the second edition. Sections III. 
IV and VIII may be regarded as completely 
new. “Sections II, VII and XI have been 
very much expanded, and 4 substantial 
amount of new material has been added to 
the remaining sections. 

The book is clearly written and fully 
documented with numerous references. For 
a full account of the available information 
on the fields covered, up to the late 1940s, 


D 


it will-be found excellent. (A few references 
dated 1950 are to be found, but the latest 
year to be reasonably fully represented ap- 
pears to be 1949). 

It may be hoped that this, like the second 
edition, will achieve translation before long, 
since much valuable material, hitherto 
widely scattered, is here brought together, 
critically examined, and made readily avail- 
able.—c.L.w. 


MEASUREMENT & CONTROL OF TEMPERA- 
TURES IN INDUSTRY. By R. Royds. 
Constable & Co., Ltd., London, 1951. 
Pp. vii + 260. 25s. 


Chapter one of this book covers standard 
scales of temperature, and is followed by 
three chapters covering the fundamental 
methods of measuring temperature. In the 
first of these, the author groups the liquid in 
glass, liquid in metal bulbs, vapour in metal 
bulbs, and bimetallic thermometers under the 
heading of ‘ Expansion Thermometers.’ Use- 
ful ranges of each type are indicated together 
with precautionary measures to be taken in 
their use. 

Electrical resistance thermometers and 
thermo-electric pyrometers are covered in 
detail in Chapter 3. Reference is made to 
standard equipment available in industry, and 
details of measuring devices are included. A 
table is included covering suitable materials 
for sheaths when subjected to various tem- 
peratures and various atmospheric con- 
ditions. In this chapter also, the author 
describes a humidity measuring device based 
on the use of electrical resistance thermo- 
meters. 

Radiation pyrometers, optical and photo- 
electric pyrometers comprise the subject 
matter of the fourth chapter. The theory 
of these instruments, sources of error and 
some of their applications in industry are 
dealt with in sufficient detail for most pur- 


poses. 
Galvanometers, indicators, recorders and 
temperature controllers are covered in 
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Chapter 5. The section on moving-coil gal- 
vanometers is in detail, but the cathode ray 
tube and recorders are only briefly dealt with 
in three pages. The majority of the chapter. 
about 50 pages, deals with regulators or con- 
trollers. These are well described, both from 
the point of view of construction and elec- 
trical and electronic circuits, by reference to 
specific types of instruments manufactured 
by British or American firms. The theoreti- 
cal aspects of automatic control are not 
dealt with. 

In Chapter 6, reference is made to calori- 
metric pyrometers, expansion and contrac- 
tion pyrometers made from clay and first 
used by Wedgwood, the use of fusion pyro- 
meters and temperature-indicating points. 

The remaining two chapters are of special 
interest to persons engaged in work on steam 
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and combustion engines. Chapter 7 deals 
with the measurement of mean wall tempera- 
tures, while the last chapter covers the 
measurement of fluctuating temperatures. 
In both cases the author gives many prac- 
tical details on items such as the mounting 


of couples, the use of shields and method of 


fixing wires. 


The took conctudes with an appendix Pantii 


which deals with the International Tempera- 
ture Scale of 1948. 

Reviewing the work as a whole, there is 
much useful information on the construc- 
tion and action of industrial temperature 
measuring and controlling devices. Appli- 
cations cited are not numerous, and the 
general presentation could be improved by 


introducing more sub-headings into the text. 


—E.J.C. 





Qualitative Test for NH,OH 


A QUALITATIVE test for ammonia in 
aqueous solution based on the reaction be- 
tween ammonia and iodine was reported re- 
cently in the American Journal of Chemical 
Education, from Oberlin College, Ohio. 
This reaction is well-known, but has not 
apparently been used previously for the 
detection of ammonia. It is, however, more 
convenient and just as reliable as the usual 
methods of detection. 

One ml. of unknown solution is made 
neutral to litmus, and two drops excess of 
10 per cent NaOH solution added. Any 
precipitate formed is removed by centri- 
fuging, and the clear solution poured on to 
about 3 mg. of iodine on a spot plate. A 
crystal of iodine is pushed to the surface 
of the liquid with a stirring rod and allowed 
to slide to the bottom of the depression on 
the spot plate. A black, finely divided pre- 
cipitate appears in the wake of the crystal. 
With small concentrations of ammonia (30 
mg./litre), the black precipitate dissolves 
within a few seconds, but with relatively 
high concentrations (500 mg./litre) it is more 
copious and persists much longer. 

The test has been used successfully on a 
variety of solutions and no _ interference 
with other ions has yet been discovered. The 
black precipitate formed in the test is highly 
explosive when dry, and should be des- 
troyed after the test by adding NaOH or by 
washing down a drain. 


Improving Vacuum Stopcocks 


A METHOD for enlarging the extremely 
small holes in both the shell and the solid 
core of vacuum stopcocks is reported in 
the American Journal of Chemical Educa- 
tion from Indiana University. These small 
holes greatly reduce the pumping speeds in 
a system, as is well-known, and if several 
stopcocks are used they may vitiate alto- 
gether the work of the operator trying to 
make the rest of his system of as large a 
bore as possible. 

Solid-core, offset vacuum stopcocks were 
used, the connecting tubing lying on a 
straight line through the barrel. A small 
rat-tail file was moistened with a cutting 
compound composed of 62 g. of camphor 
and 90 ml. of turpentine in 45 ml. of ether. 
and the holes in the barrel carefully enlarged 
by twisting the file. i 

In order to enlarge the hole in the solid 
core, a brass rod from a set of cork borers 
was tapered at one end for a distance of 
about 2 in. The rod was placed in a low- 
speed drill press and the hole was 
drilled out using a slurry of number 120 
carborundum and the above cutting com- 
pound as the grinding medium. The stop- 
cock was held in the hand and drilling car- 
ried out alternately one side and then the 
other. As the drilling progressed care was 
taken that the rod did not bind in the hole. 
The drilling of each hole needed about 20 
minutes. 
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Royal Society Lectures 
The Croonian Lecture for 1952 will be 


| delivered on 15 May by Dr. C. F. A. 


Pantin, F.R.S., Reader in Invertebrate 
Zoology in the University of Cambridge. 
The title will be ‘The Elementary Nervous 
System.” The Bakerian Lecture for 1952 
will be delivered on 12 June by Professor 
H. Jeffreys, F.R.S., Plumian Professor of 
Astronomy in the University of Cam- 
bridge. His subject will be ‘The Origin 


| of the Solar System.’ 


Steel Production Improves 


Steel output in March was at an annual 
rate of 16,648,000 tons compared with 
16,281,000 tons in the previous month and 
16,546,000 tons in March, 1951. This is the 
first time this year that the 1951 level has 
been exceeded. Easter holidays, however, 
were the cause of last year’s comparable 
figures being relatively low. Pig-iron pro- 
duction in March reached an annual rate 
of 10,478,000 tons, the highest monthly 
total so far achieved, compared with 
9,572,000 tons a year ago. 


Superannuation Scheme 


A non-contributory superannuation 
scheme for all employees over 21 who have 


_ completed two years’ service with the com- 


pany is to be introduced this month by 
Coalite and Chemical Products, Ltd., of 
Bolsover and Askern (South: Yorks). Com- 
mander Colin Buist (chairman) announced 
the introduction of the scheme at a dinner 
given by the company to 600 employees. 
Seventeen employees were presented with 
gold watches to mark more than 25 years’ 
service with the company. 


Record Production of Glass Containers 


The number of glass containers made in 
Britain in 1951 was 3,600,000.000, according 


to the Glass Manufacturers’ . Federation, 
which is this year celebrating its silver 
jubilee. In export also, glass, in some form 


or another, appeared as a component of or 
package for products valued at £431.474,000. 
A large proportion of this figure was contri- 
buted by chemical, scientific and medical 
glassware, and scientific instruments. 


Colour in Industry 


The exhibition on Colour and Lighting 
in Industry, postponed from March, will be 
opened by the Rt. Hon. David Eccles, M.P., 
Minister of Works, at 12 noon on Friday, 
2 May. The exhibition will show colour 
ranges and demonstrate the principles 
affecting the use of colour, and also various 
types of artificial light and their relation to 
colour. 


Chemical Wages and Hours 

Results of an inquiry into the average 
weekly earnings and working hours of 
manual workers made in October last are 
summarised in the Ministry of Labour 
Gazette for March (Vol. 60, No. 3). The 
number of wage-earners in chemicals and 
dyes, according to returns received, totalled 
109,925 and the average earnings of all 
workers (including youths and girls) in the 
last pay-week in October, 1951, was 156s. 2d. 
For the same group, the average number of 
hours worked in the same period by all 
workers was 46.9 at an average hourly rate 
of 40d. 


Aluminium Scrap Dearer 


The price of aluminium scrap was raised 
as from 1 April in an Order made by the 
Minister of Supply. Certain additions are 
permitted by the Order in respect of bagging 
and special packing and for delivery at con- 
sumers’ premises. Maximum new prices 
(with former prices in brackets) are: —New 
pure (foil scrap for flake powder) £156 (£148), 
(other than above) £123 (£113); old rolled or 
extruded pure £112 (£101); clean aluminium 
alloy £107 (£95); turnings £79 (£69); scrap 
and alloy scrap other than the four specified 
above, in proportion; new pure plain alumin- 
ium foil stock scrap (as specified in Article 3 
of the Order) £149. 


U.K. Copper Price Raised 


The price of electrolytic copper was 
increased by £4 from £227 to £231 a ton 
delivered consumers’ works as from 1 April. 
Discounts and premiums for special shapes 
remained unchanged. The higher price was 
stated to be due to the extent of the over- 
head charges (including refining) which had 
to be borne by the Ministry of Supply. 
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New Canadian Salt. Plant 

Negotiations have been completed by 
International Salt of Canada, Ltd., with the 
Chesapeake and Ohio Railway for property 
and rights to mine rock salt at Erieau, Lake 
Erie, 20 miles south-east of Chatham, 
Ontario. The agreement was announced 
by Blake Huffman, Liberal member of 
Parliament for Kent County, who said that 
plant valued at $3,500,000 would be built, 
and that when completed some 150 men 
would be employed. 


Japanese Postwar Record 

The Japanese Chemical Fibre Industry 
Association recently reported that the pro- 
duction of rayon and staple fibre yarns 
during 1951 established a postwar record. 
Rayon yarn output amounted -to 127,900,000 
pounds, 24 per cent larger than the 1950 
total, and staple fibre production amounted 
to 230,700,000 pounds, 54 per cent above 
the 1950 total. 

Unique Project 

The Government of Western Australia 
is now running a unique project at Wun- 
downie, 40 miles from Perth, which com- 
bines the operation of wood distillation 
plants and charcoal-iron production. It 
includes sawmilling, wood distillation 
and carbonisation, the refining of pyro- 
ligneous liquor, the open cut mining of iron 
ore, blast furnace smelting and the genera- 
tion of electric power. Distillaticn of the 
native hardwoods produces 500 tons of 
acetic acid annually, 300 tons of methanol 
and 1,200 tons of wood tar. The blast 
furnace has an annual output of 12.900 
tons of pig iron. 


Canadian Subsidiary Formed 

Formation of a subsidiary company in 
Canada has been announced by Howard 
and Sons, Ltd., of Hford, England, manu- 
facturers of solvents, plasticers and technical 
chemicals, which has formerly sold its pro- 
ducts through a branch office in Montreal. 
The new company will be situated in 
Cornwall, Ontario and will be known as 
Howard and Sons (Canada), Ltd. Mr. 
T. H. C. Raikes, of Montreal, has been 
named president. Plans for a factory are 
being drawn up and production is scheduled 
to begin in 1953. ' 


Chilean Copper Strike Threat 





Miners at two of the big properties 
operated by Anaconda Copper in Chile 
have voted to come out on strike for 
increased wages and benefits according to 
a report by the New York Journal of 
Commerce. Some 10,000 miners would be 


affected, it was stated, as well as other | 


workers in the Porterillos mine, with an 
annual output of 50,000 tons, and the 
Chuquicamata with an annual output of 
172,500 tons. 


Chlorine Explosion at Factory 


Four men were killed at a_ cellulose 
factory in the Ruhr town of Walsum on 
3 April when a tank containing liquid 


chlorine exploded. The chlorine multi- 
plied rapidly in volume as it became a 
gas, and for a time it was feared that the 
whole town was in danger, and bus convoys 
evacuated people from the factory area. 
More than 100 were taken to hospital, 
eight stated te be in a critical condition. 
The town was revorted to be tainted with 
chlorine 12 hours afterwards and all the 
available milk supply was distributed as an 
antidote. 


U.S. Plant for South Africa. 

New plant from America which is 
expected to treble its output of industrial 
and edible oils was delivered to the Marine 
Oil Refiners, Ltd., Simonstown, in February. 
The plant, which will segregate fish oil into 


drying and edible fractions, is expected to | 
About half | 


be in operation early in May. 
the production of the refinery is absorbed 
by the paint and allied industries. 


State Plants Show Profit 
It is understood that all industrial alcohcl 
now being made at the five alcohol plants 
operated by Irish Chemicals, Ltd. (a: state- 
owned company) is being exported to 
Great Britain at a profit. It is also stated 
that the contract calls for delivery during 
1952 of not less than 1,500,000 gallons 
valued at about £750,000. The factories 
were established before the war to support 
the price of potatoes and critics have always 
maintained that they were uneconomic 
because the higher priced alcohol was 

compulsorily mixed with petrol. 
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PROFESSOR JAMES PICKERING KENDALL, 
professor of chemistry at the University of 
Edinburgh will be one of the personalities 
invited by the Senate of Glasgow University 
to receive the honorary degree of Doctor of 
Laws at the Commemoration Day graduation 
ceremony to be held on 18 June. 


On Friday evening, 14 March, following 
a dinner at the Hotel Schenley, Pittsburgh, 
U.S.A., over 230 members and guests of the 


| Pittsburgh Section of the American Ceramic 
| Society witnessed the presentation of 


the 
fifth annual Albert Victor Bleininger Memor- 
ial Award ‘for distinguished achievement 
in the field of ceramics’ to Dr. SAMUEL RAY 
ScHOLES, Associate Dean and Head of the 
Department of Glass Technology of the New 


York State College of Ceramics, Alfred 
University, Alfred, N.Y. 
Mr. G. E. ScHARFF, B.A. (Cantab.), 


F.R.LC., F.1.R.I., has recently retired from 
Imperial Chemical Industries, Ltd., after 
thirty-two years’ service in various divisions, 
and has now become an associate of Dr. G. 
Lewi in his consulting practice in London. 


The Council of The Institute of Fuel have 
awarded the Melchett Medal for 1952 to 
PROFESSOR D. T. A. TOWNEND, D.Sc., Ph.D.., 
D.LC., Hon.M.Inst.Gas E., F.Inst.F., in 
recognition of his outstanding contributions 
to the science of combustion, particularly in 
the field of higher hydrocarbons. Dr. 
Townend is the Director General of the 
British Coal Utilisation Research Associa- 
tion. He was formerly Livesey Professor of 
Coal Gas and Fuel Industries in the Univer- 
sity of Leeds, and president of The Institute 
of Fuel, 1948-50. 


Elliott Brothers (London), Ltd., the well- 
known manufacturers of automatic process 
control instruments, announce that Mr. J. F. 
CoaLces has resigned his position as research 
director of the company. 


The Board of Trade has announced with 
regret the resignation of Mr. G. E. HOLDEN, 
C.B.E., the Dyestuffs Controller. Mr. 
Holden has held this honorary appointment 
for the last five years and the President of 
the Board of Trade has expressed his warm 


appreciation of the valuable services he has 
rendered during his period in office and for 
many years previously. 

It is not intended to replace Mr. Holden 
in the appointment of Dyestuffs Controller; 
instead, the Dyestuffs Advisory Committee 
will be reconstituted and Sir WILLIAM 
PALMER, K.B.E., C.B., has accepted an invita- 
tion from the Board of Trade to become the 
independent chairman of the new committee. 

The Dyestuffs Control will in future be 
known as the Dyestuffs Office. 


Obituary 


It is with regret that we announce the 
death of the Independent Chairman of the 
British Iron & Steel Federation, THE RIGHT 
HONORABLE SIR ANDREW DUNCAN, G.B.E.., 
on 30 March at the age of 68. Sir Andrew 
was a director of Imperial Chemical Indus- 
tries, Ltd.. and of the Dunlop Rubber Com- 
pany. and was a former Minister of Supply 
and President of the Board of Trade. 





Erratum 

In our report of the annual meeting of 
the British Chemical Plant Manufacturers’ 
Association in last week’s issue we reported 
that Mr. G. N. Hodson had been elected a 
vice-chairman of the Association. Unfortu- 
nately, Mr. Hodson’s company was reported 
to be Earthenware, Ltd., whereas it should 
have been Hathenware, Ltd. 


Bituminous Binder Research 

Completion of the extension of the 
laboratories of its bituminous binder 
research unit in Pretoria was announced in 
the quarterly review of the Council for 
Scientific and Industrial Research. For 
some time now the staff has been engaged 
in studying the chemical properties of 
locally ‘made bituminous binders. 


Leather Chemists to Meet in Spain 

At the invitation of the Spanish Associa- 
tion of Leather Trades’ Chemists, the next 
biennial conference of Leather Chemists 
will be held in Barcelona in September next 
year under the auspices of the International 
Union of Leather Chemists’ Societies. 
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Publications & Announcements 


IN large chemical works and chemical plant 
it is frequently necessary to employ cranes 
and sling chains for lifting purposes, and in 
the majority of cases the importance of not 
overloading is probably appreciated. Lack 
of attention to this matter can, however, lead 
to serious accidents, and a handy reference 
and pocket safety chart giving the maximum 
safe working loads on sling chains in good 
condition has been devised by the Leeds and 
Bradford Boiler Co., Ltd., Stanningley. On 
the reverse side of the chart, which is printed 
on durable plastic, there is a safety chart for 
lifting steel plates. Originally intended for the 
firm’s own staff, the chart has received the 
approval of the Royal Society for the Pre- 
vention of Accidents and has since been 
requested by a number of trades. Imperial 
Chemical Industries Ltd., are said by the 
company to have ordered a considerable 
quantity. It is being issued at approximately 
cost price and may be obtained from the 
company at 10s. per box of ten, cash with 
order. 
* * * 

PROBLEMS of releasing solidified material 
from 45-gallon drums, which have tended 





1. The Drum Heater in position to be 
lowered over a 45 gal. drum of petro- 


leum jelly. 2. Counterbalancing 
weight for raising and lowering. 3. 
The drum in position over mixing pan 


to cause ‘ bottlenecks’ in the oil and paint 
industries, are claimed to have been over- 
come by the standard drum heater manu- 
factured by Heron Heating Devices Ltd., 
Snowdon Street, Newcastle-on-Tyne. 
heater consists of an insulated metal casing 


The | 





within which is wound on a former, a special | 


thermal heating wire. It can be used on D.C. 
or A.C. and is suitable for single or three- 
phase systems. Any voltage can be used 
and the standard model consumes approxi- 
mately 7 kW. Operation is very simple. 
The drum to be emptied is first placed over 
the hopper or mixing pan, then the Heron 
drum heater is lowered over the drum, 
switched on and left in position for a period 
of approximately seven minutes. Raising 
of the temperature expands the sides of the 
drum, lowers the viscosity of the material 
in contact with the sides and allows the con- 
tents to be released into the mixing pan. 
Eight drums may be emptied every hour. 
This method of releasing grease or wax leaves 
the drum very clean but if washing should 
be necessary after use the heater can also be 
used for Urying out the moisture. Price of 
the standard model is approximately £110. 
The equipment is simple to install and free 
maintenance for 12 months is guaranteed 
by the makers. 
* * * 
INFLUENCE of alloy elements on the heat- 
treatment of grey cast iron is reviewed by 
M. M. Hallett (chief metallurgist, Sheep- 
bridge Engineering Ltd., Chesterfield), in the 
March issue of Alloy Metals Review (Vol. 8, 
No. 63), published by High Speed Steel 
Alloys Ltd., Widnes, Lancashire. 
* 2 


THE quarterly news letter, Chemonomics, 
published by the consulting chemical engi- 
neering firm of R. S. Aries & Associates, 
New York, contains current news of interest 
to the chemical process industries with 
special reference ta their economic aspects. 
Now in its third year of publication, the 
winter 1951-52 issue contains articles on syn- 
thetic cresol derived from toluene; feed 
additives—an industry with a premising 
future; continuous charcoal producing units; 
methods for budgeting research. It also has 
articles on new products, what is a 
‘fair’ royalty; and Japan—a fertile in- 
vestment area. A recent suit of interest 
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between Chemical Research Corporation 
and American Locomotive Company is 
also discussed as well as some aspects 
of buying and selling a business. Some 
activities and reports of the Aries organisa- 
tion are also described. Readers of THE 
CHEMICAL AGE can be placed on the perman- 
ent free mailing list by writing on company 
letterheads to the Public Relations Depart- 
ment, R. S. Aries & Associates, 400 Madi- 
son Avenue, New York 17, N.Y. 


* * * 


“POWER to Spare,’ a magazine published 
by Oldham and Son, Ltd., has recently 
published its third number in Volume 5. It 
contains articles tracing the progress of 
various industries in Britain from their 
sources to the present day—shipbuilding, 
oil, railways, silicones, and a political article 
on India. The article on silicones describes 
in an interesting way the fundamental 
nature and properties of these versatile new 
materials, giving examples and photographs 
of their uses. 
* . * 
IN Sulzer Technical Review No. 3/1951, the 
leading article deals with the hydraulic 
storage pumps of the Etzel Hydro-Electric 
Power Scheme in Switzerland, which have 
considerably improved the performance and 
economy of this large plant. These Sulzer 
pumps are of the vertical high-lift type with 
a maximum capacity of 38,165 gals. per 
min. at a head of 1,568 ft. and an input of 
21,450 H.P. and were supplied and installed 
by a conjoint working enterprise constituted 
by Messrs. Sulzer Brothers and Messrs. 
Escher Wyss. The water conditions en- 
countered and the pump-storage plant itself 
are described and illustrated by drawings, 
diagrams and photographs. A further long 
contribution treats of the dynamic behaviour 
of the regulated system in automatic pres- 
sure control installations, and is drawn from 
research work carried out in the Sulzer 
thermal laboratory on the pressure control 
of steam-raising plant. 
* - * 


THE development of a new paramagnetic 
continuous oxygen recorder for use in 
industrial processes has been announced by 
George Kent Ltd., Luton. They claim that 
the recorder will meet all the usual demands 
including the determination of the efficiency 
of the liquid-air process of oxygen manufac- 
ture and analysis of waste-gases from open- 
hearth furnaces in the steel industry. 
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The Primary Recorder Unit 


The design of the primary element of the 
recorder (the analyser) is based on the so- 
called ‘magnetic wind’ principle, owing to 
the fact that, of the common gases, only 
oxygen and nitric oxide are attracted by a 
magnetic field, oxygen more than twice as 
strongly so as nitric oxide. 

Mounted in a small cast aluminium case, 
the primary unit is neat and compact, easily 
installed and requires practically no main- 
tenance. All parts of the unit in contact 
with the gas sample are made of corrosion- 
resistant materials. The installation is 
entirely mains-operated, and a _ constant- 
voltage transformer is supplied with the 
equipment to smooth out supply-voltage 
fluctuations. The analyser can be located 
400 yards from the recorder. 


* * * 


ALTHOUGH the name ‘Visco’ is well- 
known in connection with air filters, water 
coolers and dust-collecting plant, not every- 
one realises that the firm has a department 
dealing exclusively with industrial ventila- 
tion and air conditioning. A new pam- 
phlet (No. 523) gives illustrations and brief 
particulars of a few of the industrial instal- 
lations that the firm has carried out in 
various plants. The plants dealt with in- 
clude those at May & Baker, Glaxo Labora- 
tories, Walton & Brown, the United. Coke & 
Chemical Company and G.E.C. 
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For delrvery from stock 


ORTHOTOLUIDENE BLANC FIXE 

PARA FORMALDEHYDE ANHYD.SOD.SULPHATE 
FORMAMIDE POTASSIUM CHLORATE 
ADIPIC ACID SULPHUR CHLORIDE 


DIMETHYL PHTHALATE SODIUM ACETATE 
Write Dept. B/I5 for samples 


IM: (Steel & Co. its 


36-38, KINGSWAY, LONDON W.C.2 (7e/: HOLborn 2532/5) 
BRANCH OFFICES: 

51,SOUTH KING ST., MANCHESTER 2, 7e/: Deansgate 6077/8 
45. NEWHALL ST..BIRMINGHAM 3, Te/: Central 6342/3 

















J. Farwig «Co 


Pernmiren | Est. 1809 





IMPERIAL DOUBLE 
SEAMED SQUARE 
Cans fitted with various types 
of necks, ranging from } pint 
to | gallon capacity. 





R.D. CONTAINERS 
The fullway opening lever 
container comprising a special 
fitting plug easily removed, 
with a tabbed capsule covering 
to ensure a perfect sealing. 





208/214 YORK ROAD, 
BATTERSEA, LONDON, 


Telephone S.W.| I. Telegrams 
Battersea 7008 Calorigen, Batt, London 
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Next Week’s Events 


MONDAY, 14 APRIL 


Incorporated Piant Engineers 
Dundee: Mathers Hotel, 7.30 pm. Film 
on the manufacture of plate glass by 
Pilkington Brothers, Ltd. 


TUESDAY, 15 APRIL 


Incorporated Plant Engineers 
Glasgow: 351 Sauchiehall Street, 7 p.m. 
T. C. Crawhall (assistant director, Mechani- 
cal Research Organisation): ‘ Development 
of the New Mechanical Research Labora- 
tory at East Kilbride.’ 


WEDNESDAY, 16 APRIL 


Institute of Fuel 
Manchester: Engineers’ Club, Albert 
Square, 2 pm. Annual general meeting; 
2.30 p.m. Professor R. J. Sarjant and W. 
Hulse: ‘Thermal Factors in Furnace 
Design.’ 
Institute of Welding 
Manchester: Reynolds Hall, College of 
Technology, 7 p.m. Annual general meet- 
ing, followed by film display. 


Institution of Engineering Inspection 

Manchester: Engineers’ Club, Albert 
Square, 7.30 p.m. Ian Scott (Oil Well 
Engineering Co., Ltd.): ‘Some Features of 
the Oil Industry.’ 


Incorporated Plant Engineers 
Bristol: Grand ‘Hotel, 7.15 p.m. C. Gotsell: 
“Industrial Fire Protection.’ 


THURSDAY, 17 APRIL 


Society of Chemical Industry 
London: Royal College of Science, 
Imperial Institute Road, South Kensington, 
10.30 a.m. and 2.15 p.m. Joint meeting of 
the Microbiology Group with the British 
Society of Soil Science on ‘Soil Nitrogen 
Status.’ Various speakers and discussion. 


Royal Institute of Chemistry 

Luton: The Town Hall, 7.30 p.m., with 
the Luton Scientific Association. Dr. F. 
Sherwood Taylor (director, Science 
Museum): ‘Some Aspects of the History of 
Science.’ 

Pharmaceutical Society 

Manchester: Deansgate, Houldsworth 
Hall, 7.30 p.m. Junior branch, annual 
general meeting. 


FRIDAY, 18 APRIL 


The Chemical Society 

St. Andrews: United College, 5.15 p.m. 
Joint meeting with the Royal Institute of 
Chemistry. Professor E. R. H. Jones: 
* Polyacetylenes.’ 

Institute of Metals 

Sheffield: University, St. George’s Square, 
6.30 p.m. Joint meeting with the Institute 
of Metal Finishing. Dr. U. R. Evans: 
‘Corrosion of Iron and its Prevention by 
Deposits of Non-Ferrous Metals.’ 

Liverpool Metallurgical Society 

Liverpool: Electricity Service Centre, 
Whitechapel, 7 p.m. Annual general meet- 
ing and presentation of prize-winning 
student papers. 

Institution of Electronics 

Manchester: Reynolds. Hall, College of 
Technology, 7 p.m. D. Latham (W. Edward 
and Co. (London), Ltd.): ‘Vacuum Pumps 
and Techniques.’ 

Society of Dyers and Colourists 

Manchester: Gas showrooms, Town Hall 
Extension, 6.30 p.m. Annual general meet- 
ing. 





CHARLES WALLIS & SONS (SACKS) LTD. 


Sacks and Bags for all purposes always 
in Stock and Ready for Delivery 


HEAD OFFICE & WORKS: 
90, CAMBERWELL RD., LONDON, S.E.5 
Telephone : Rodney 3996 
Grams : “ Wallisacks, Camber, London."* 


ALSO 
MODEL FACTORY: 32-34 BRADBOURNE 
ROAD, SEVENOAKS, KENT 
Telephone : Sevenoaks 4934 











JOHN KILNER & SONS (2) LTD 
ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield,.Yorks. 


PHONE WAKEFIELD 2042 GRAMS: GLASS, WAKEFIELD 


SPECIALISTS IN $ 
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, | TO ANY PART OF THE WORLD 
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| DISTILLED WATER | 


SPENCER CHAPMAN & MESSEL, LTD. 


45, PARK LANE, LONDON, W.I. 
Telephone : GROSVENOR 431! (4 lines) Telegrams : “‘ HYDROCHLORIC, AUDLEY, 
Works : SILVERTOWN, E.16. LONDON. 
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CLASSIFIED 


ADVERTISEMENTS 











SITUATIONS VACANT 





The engagement of persons answering these advertisements 
must be made through a Local Office of the Ministry of 
Labour or a Scheduled Employment Agency if the applicant 
is a man aged 18-64 inclusive, or a woman aged 18-59 
inclusive, unless he or she, or the employment, is excepted 
from the provisions of the Notifications of Vacancies 
Order, 1952. 


HER MAJESTY’S COLONIAL SERVICE 
APPLICATIONS are invited for the following post : 
CHEMIST, 27106/56/52, EAST AFRICA 

A vacancy exists for a Chemist in the East African 
Hides, Tanning and Allied Industries Bureau. Appoint- 
ment is on probation to the pensionable establishment. 
Salary, according to qualifications and experience in the 
scale £585 to £1,320 per annum (with a promotion bar 
at £1,140). In addition, a variable cost-of-living allow- 
ance of between £100 and £200 per annum is also payable 
and outfit allowance of £30 if initial salary is less than 
£840 per annum. Free return passages on first appoint- 
ment and on leave for officer, wife and children up to the 
cost of one adult fare. (Permission must be obtained for 
wife and children to travel) ; Government quarters when 
available, at a rent of 10 per cent of salary, subject to 
@ maximum of £150 per annum; leave at the rate of 
4-5 days for each completed month of resident service. 
Officers must contribute to Widows’ and Orphans’ 
Pension Scheme. Local Income Tax at low rates. 
Applications are invited from men and women, preferably 
under 35, who hold a B.Sc. or equivalent Degree in 
Chemistry and, if possible, a diploma or the City of London 
Guild Examination in leather technology. Selected 
candidate may be required to undergo a course in leather 
chemistry at an approved institute. Duties include the 
carrying out of routine leather analyses, research into 
tanning processes and the preparation of hides and skins. 

Intending candidates should apply in, writing to the 
DIRECTOR OF RECRUITMENT (COLONIAL SERVICE), 
COLONIAL OFFICE, SANCTUARY BUILDINGS, GREAT 
SMITH STREET, S.W.1, giving brief details of their age, 
——— and experience. They should mention 

8 paper and quote the reference number (27106/56/52). 


(CHEMICAL ENGINEER, with experience of the design 
and operation of modern plant, is required by a long- 
established and live Firm of Chemical Manufacturers. 
Duties will be in the Chemical Engineering Department 
of the Company, and will cover both development of 
existing processes and the design of new plant, from pilot 
plant stage to final commissioning. Apply, in confidence, 
to BOX No. C.A. 3133, THE CHEMICAL AGE, 154, Fleet 
Street, London, E.C.4. 


GERVICES of CONSULTANT CHEMIST or METALLUR- 
GIST experienced in the manufacture of Metal Powders 
and Metal Carbide Powders required. If possible some 
knowledge of making compacts and tools. Good re- 
mauneration or on profit-sharing basis. Write BOX 
NO. C.A. 3134, THE CHEMICAL AGE, 154, Fleet Street, 
London, E.C.4. 





FOR SALE 


HARCOAL, ANIMAL AND VEGETABLE, horti- 

cultural, burning, filtering, disinfecting, medicinal- 
insulating ; also lumps ground and granulated; estab- 
lished 1830; contractors to H.M. Government.—Txos- 
HILL-. -JONES, LTD,. “INVICTA’’ MILLS, BOW COM- 
MON LANE, LONDON, E. TELEGRAMS: “ HILL. 
a BOCHURCH, LONDON,” TELPHONE 3285 








FOR SALE 


600 


PROCESS PLANT 

Two Steam-jacketed ROTARY VACUUM DRYERS, 
each 17 ft. 3 in. by 4 ft. 6 in. diam. Manhole in 
barrel with cover. Mounted on roller tracks and 
driven through glanded trunnion bearings. 
Discharge through 8. J. chamber. 

Gas-fired OVEN by Bertram Thomas. Internal dimen- 
sions, 3 ft. wide by 3 ft. 3 in. high by 2 ft. 6 in., 
with removable framework for trays. Two 
burners fitted governor and Spersom regulator. 
Double swing doors. 

Selas Type 9 GAS AND AIR MIXING MACHINE, 
comprising gas inlet governor, air and gas pro- 
portioning valve with Vernier adjustment, back 
pressure valve, booster unit, and delivery pressure 
controller. Maximum capacity, 25,000 cu. ft. 
sper hr. Air/Gas mixture at adjustable delivery 
pressure. 

Carton Filling, Packing, Wrapping and Labeiling 
MACHINE by . SOCIETE INDUSTRIELLE 
SUISSE, adjustable for cartons from 73 mm. 
sq. by 38 mm. to 65.6 mm. sq. by 38 mm. 
Motorized 400/3/50. Complete with labe] attach- 
ments and heat sealing device. Conveyor feed 
approximately 55 per min. 

De-Airing Type PUG MILL by Bonnot Primary 
Chamber 4 in. diam., secondary worm extruder, 
83 in. diam., 3 in. discharge with 7} in. by 9 in. 
opening. Of aluminium construction with stainless 
steel shaft and worms. Motorised 220/440/3/50. 

GEORGE COHEN SONS & CO, LTD., 
SUNBEAM ROAD, LONDON, N.W.10 
Tel.: Elgar 7222 and 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. 





PHONE 98 STAINES 
FuM DRYERS or COOLING ROLLS, 9 ft. by 4 ft. diam. 
Five Roll Water-cooled STEEL REFINERS, with 

48-in. and 33-in. rolls. 

“Werner” Jacketed Twin Blade TIPPING MIXERS, 
3 ft. by 2 ft. 6 in. by 2 ft. 6 in., 29 in. by 27 in. by 
19 in. and 24 in. by 25 in. by 20 in. 

Twin “ Z” Blade TIPPING MIXERS, 43 in. by 40 in. by 
28 in., 16 in. by 16 in. by 14 in., and Lab. sizes, 
5 in. by 4 in. by 4 in. approx. 

Two = “ Weir” CONDENSERS, 100 sq. ft., brass 


tu 
W.s. AUTOCLAVES, 2 ft. diam. all lengths up to 18 ft. 
100 Ibs. w.p. 
Rectangular and cyl. TANKS up to 12,000 gallons. 
HAR H. GARDAM & CO., LTD., 
STAINES 


GRAVITY Roller Conveyor several lengths, Rolls. 
2} in. ar by 16 in. 3 in. centres. Good condition. 
THOMPSON & SON (MILLWALL), LIMITED, CUBA 
STREET MILLWALL E.14. (Tel. . East 1844.) 


VERTICAL STEAM BOILERS 


(BO8S-TUBE, 84 ft. by 34 ft., 7 ft. by 3 ft., 6 ft. by 
2 ft. 6 in., all 80 lb. pressure. C.I. Jagketed Copper- 


lined STEAMING PAN, 25 gallons, on three legs. 


“ Worthington” 4 in. Motorised Centrifugal PUMPS, 


90 g.p.m., 400 /3/50. 
A. H. KIMMINS & SONS, LTD. 
Providence Works, 
Lyndhurst Road, WORTHING. 
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FOR SALE 





VARIOUS MIXERS FOR SALE 


OURTEEN various open-top STORAGE TANKS 
riveted, capacities from 300 gallons to 9,800 
allons’ Last used for oil or varnish. 


1}, 23 ~ 4) size belt-driven DISINTEGRATORS by 
hristy & Norris or Harrison Carter. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
cae Spetene, also No. 1 size Miracle GRINDING 


Robinson 3-sheet No. 1 size CENTRIFUGAL DRESSING 
MACHINES or dry powders ete. 


Four ROTARY BOWL MIXERS, 5 ft. diam:, cast. ron 
built, inclined agitators by Baker Perkins. 


Kek GRINDING MILL, square pin ype, witn grinding 
discs 13 in. diam., including circular delivery 
bin with single outlet. 


Large unjacketed WERNER MIXER, belt and gear 
ven, hand tipping, double “ Z” arms, pans 
38in by 45in by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR INCOPORATOR. 
Low type, with C.I. built mixing chamber, 
28 in. by 29 in. by 27 in. deep, with double 
“U "-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven friction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel ope~ation and hand-operated screw tilting 
gear. chine fitted with machine-cut gears 
covers, gear guard, cast-iron baseplate, ani 
measuring overall approximately 7 ft. by 6 ft. 
by 4 ft. high to the to of the tipping screw. 


No. 209 One HORIZONTAL ‘*U"-SHAPED MIXER, 
steel built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 8 ft. 8 in. deep, with 
becinental shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 
pair of spur gears, with countershaft, fast and 
loose belt pulleys, outer bearing and plug cock 
type outlet at the opposite end mounted on 
two cradles fitted to two R.S.J. running from 
end to end. 


Two FILTER PRESSES, each fitted 68 wood recessed 
plates, 2 ft. 8 in. square, centre fed, with 
enclosed bottom corner delivery, cloth clips 
and belongings. 


One DEHNE FILTER PRESS, cast iron built, fitted 
45 recessed ribbed plates, 2 ft. 8 in. by 2 ft. 8 in. 
by 1} in., with bottom corner feed, cloth clips 
and bottom corner separate outlets, angle lever 
closing gear, etc. 


SIMON HORIZONTAL TUBULAR STEAM HEATED 
DRIER, barre] with steam-heated tubes, 12 ft. 
long by 5 ft. diameter. 


Further details and pvices upon application 


Write RICHARD SIZER_ LIMITED. ENGINEERS, 
CUBER WORKS HULL 


EW FILTER PRESSES, HYDRO EXTRACTORS 

and BALL MILLS for early delivery. Prices and 
details on application to DONALD LEAVER, LTD., 
165, RAILWAY ARCHES, STAMFORD BROCK 
STATION LONDON W.6 (Riverside 1880). 
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FOR SALE 





MORTON, SON AND WARD LIMITED 
specialise in 
MIXING VESSELS 
LL shapes and sizes for the Chemical, Food and 
allied trades. Jacketed and coil-heated vertical 
MIXERS, fast and loose pulley drives, or motorised. 
**MORWARD” ‘‘U’’-shaped TROUGH MIXERS in 
sizes 16 to 100 cu. ft. 
ONE—Stainless steel vessel 6 ft. by 5 ft. by 3 ft., 16’s 
gauge, in channel frame, welded construction. 
TWO—200-gallon stainless steel tanks, 20’s gauge, open 


ONE— 7oegallon stainless steel cylindrical vessel, 4 in. 
s.s. welded construction. Bottom centre outlet. 

ONE—60-gallon monel metal Hemispherical Vessel, 
with anchor type s.s. stirring gear. 

ONE—60-gallon copper vessel as above, jacketed, block 
tin lined. 

ONE—150-gallon s.s. “ U’’-shaped vessel, s.s. lined, 
bottom outlet, arranged with cooling jacket. 


MOTORISED AGITATORS 
FOUR—Stainless steel motorised agitators, direct 
coupled to 5 h.p. geared motors, 2-in. stainless 
steel shafts, 3-bladed propellers, 180 r.p.m. 
As new. 
ONE-—-Stainless steel.motorised agitator by MITCHELL, 
1 h.p. with adjustable shaft and two adjustable 
2-bladed propellers. 


HYDRO EXTRACTORS 

72-in., 48-in. and 30-in. by BROADBENT, and 42-in. by 
WATSON LAIDLAW, all cleciricaly driven, 
400/3/50, 3-point pensi with 
starting equipment. 

ONE—21-in. by MANLOVE ALLIOTT, underdriven 
through flat belt from flange-mounted vertical 
spindle motor. 

MORTON, SON AND WARD LIMITED, 
WALK MILL, 
DOBCROSS, NR. OLDHAM, 
Lancs. 
"Phone : Saddleworth 437 





FFERS are invited for HEAVY OIL—50,000 gallons 
for delivery over period 3 months ending 30th June, 
1952. 
Specific Gravity : 1.04 to 1.05. 
Boiling Point Range 180 to 360° C. 
Tar Acids : 35 to 40 per cent 


MELANOID LIMITED, 
STATION STREET, 
TIPTON, 
STAFFS. 


GCREENLESS PULVERIZERS for fine grinding of 
Chemicals. Also CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Engrs.) Ltd. Kirkby Trading Est. 
Liverpool. 


WO 35 ft. long by 9 ft. diam. Lead-lined TANKS. 
Stainless Steel FILTER TANK, 3 ft. 6 in. diam, 
and Jacketed PAN, 100 gallons. 
Cast-iron PIPES and FITTINGS, 200 tons. 
VALVES in Stainless, Gunmetal, Enamel Lined 
Free Catalogue, ‘*‘ WATKINS MACHINERY RECORD, as 
available. 
Four Stainless CONICAL HOPPERS, 1200 gallons, 8ft- 
3 in, diam. overall depth 7 ft. 6 in. 


FRED WATKINS, COLEFORD, GLOS. 
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SERVICING 





1 Barron “D” MIXER, TROUGH 30 in. by 18 in. 
by 18 in. Vee-belt drive to 2 H.P. motor, 750 revs. 
400/3/50. As new. 


One Werner MIXER, TROUGH 36 in. by 30 in. by 
abe. in. na aR "-blades, power tilted, fast and 
THOMPSON aTTON (MILLWALL) LIMITED, 


CUBA STREET MILLWALL E.14. (Tel. East 1844) 





AUCTIONEERS, VALUERS, Etc. 





DWARD RUSHTON, 
(Established 1855). 


Auctioneers. Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central Manchester. 


SON AND KENYON 








SALE BY AUCTION 





E @ R 
BY ORDER OF THE MINISTER OF SUPPLY 
IMPORTANT SALE 
BY PUBLIC AUCTION OF 
GOVERNMENT SURPLUS 
MISCELLANEOUS EQUIPMENT FOR 
DISTILLATION PLANT, ETC. 
Comprising : 
Stoneware Cells, Porcelain and Stoneware Pipes, Papier- 
Mache Tanks, Brick and Steel-lined tanks, Transformers 
and Transformer Oil, Glass Tubes, Glass Fittings, Glass 
Bends, Tee Pieces, Crosses, Branches, etc. 
TO BE HELD WITHIN THE 
CENTRAL HALLS, 25 BATH STREET, GLASGOW, C.2 
(Opposite Municipal Transport Offices) 
On 
FRIDAY, 2nd MAY, 1952 
At 11 a.m. prompt 
ADMISSION BY CATALOGUE ONLY 
ani the Equipment and | Plant can be viewed at the Royal 
Factory, I pton, Renfrewshire, on Monday, 
yaa Wednesday, and Thursday, 28th, 29th, 80th 
April and ist May, 1952, from 10 a.m. till 12 noon and 
from 1 p.m. till 4 p.m. each day. 
Admission to view will be by Catalogue only, price 
Sixpence (Postal Orders only), admitting Two Persons 
to the Factory and one only on Sale Day to the Central 
Halls. 

Catalogues may be had from the Auctioneers and will be 
the only means of obtaining entry to the Factory and 
Central Halls. 

Intending Purchasers are requested to pay particular 
attention to the Special Notes in the Catalogue regarding 
this Factory. 

HUGH McILWRAITH & SON, 
AUCTIONEERS, 

269, BUCHANAN STREET, 

GLASGOW 

Telephones : Glasgow, Douglas 1888 and 1889, P.B.B. 








aes. GRINDING, MIXING and DRYING for 
e tr 
THE CRACK PULVERISING MILLS, LTD., 
Plantation House, 
Mincing Lane, 
London E.C.3. 


Ga. ol by HALL DRYSDALE & (CO. 
58, COMMERCE ROAD, LONDON, N.22, 
Telonip. ne: BOWes Park 7221.) 


GEINDING of every description of chemical and 
other materials for the trade with improved mills. 
THOS. HILL-JONES, LTD., “ INVICTA = MIL Bow 
COMMON LANE, LONDON, E. TELEGRAMS : “ HILL- 
— BOCHURCH, LONDON, ** TELEPHONE : 3285 





WORKING NOTICES 


roprietor of British Patent No. 574803, entitled 

by rn PARATUS FOR THE TREATMENT OF 
BLOOD,”’ offers same ed a or otherwise to ensure 
ractical working in Great Britain. Inquiries to SINGER, 
TERN & CARLBERG, CHICAGO 4, ILLINOIS, U.S.A. 











NEGRETTI & ZAMBRA 


LIMITED 


122, Regent St., London, W.1 Reg. 3406 
Humidity 
Measurement 


and 


Control 





| Post free on request. 


[ Send for our LIST H/20. | 





BRANCHES :—Birmingham, Cardiff, Glasgow, 
Leeds, Manchester, Nottingham 


Agents in most countries overseas 

















ALTRINCHAM JUTE LTD. 


Sacks and Bag Merchants and Manufacturers. 
Buyers and Sellers of used jute sacks for 
Home and Export for all purposes 
25, VIADUCT ROAD, BROADHEATH, ALTRINCHAM, 
CHESHIRE. Tei. : ALTRINGHAM 4360 
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A comprehensive range of 
standard small scale unit plants 
embodying the principal features 
of the well-known Kestner 
industrial plants is now available 
including: DRIERS — Spray, Film, 
Vacuum Oven and Shelf Types, 
Rotary Kilns and Tunnels, 
STILLS, Vacuum or Non-Vacuum, 
AUTOCLAVES and REACTION 
VESSELS, STIRRERS and AGI- 
TATORS. Small Scale Pumps, 
Fans, Valves, Vessels, etc., for : 
handling any corrosive gas or —_ "— 


liquids. Oil-Electric Heated Vacuum High Pressure Stainless Steel Auto- 
rying Oven. clave with motor driven Stirrer. 


Kestner’s Chemical Engineers 


KESTNER }EVAPORATOR & ENGINEERING CO. LTD., 5, Grosvenor3Gardens, London, S.W.!I _ 








SCORES OF YEARS 


CREOSOTE OIL 
This important Staveley 
product is well-known as 
the basis for wood pre- 
servatives of many kinds. 
Its use in coast erosion 
prevention schemes, har- 
bour and dock! piling, for 
telegraph poles, railway 
sleepers and fencing are 
but indications of its 
versatility in this field 
of industry. 


2 ae : Bs 
BASIC CHEMICALS 
et aya SO Ab eT Ge 
Pas ae es aes i AACE On 
THE STAVELEY IRON & CHEMICAL CO. LTD. NR. CHESTERFIELD 
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NORTON & RIDING 
(YORKSHIRE) LTD. 
Chemical Plumbers & Leadburners 


On Ministry of Supply List 
Contractors to N.C.B. 


SULPHURIC ACID PLANT 
HOMOGENEOUS LEAD LINING 
LEAD WORK FOR DYEWORKS and 
EXPLOSIVES 


Reg. Office 
66 Westfield Road, 
Heaton, BRADFORD. 
Tel. : 42765 & 44868 


Works 
New Works Road, 
Low Moor, 
BRADFORD 





LEAD-LINED TANKS, COILS and VATS 


SATURATORS and BENZOLE WASHERS 





Decolorising CARBON 





ALL — HIGHEST EFFICIENCY 
ALL TRADES LOWEST PRICES 











Granular Carbon for Solvent Recovery. 
Regeneration of Spent Carbon. 


Write for samples and quotations. 
FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 


Telephone: Telegrams: 
Woolwich 1158 (2 lines). Scofar, Wol, London. 











Wt 











*¥ FOR BOOKS * 


SUBSCRIPTIONS TAKEN FOR BRITISH, 
AMERICAN & CONTINENTAL MAGAZINES 


119-125 CHARING CROSS RD., LONDON, W.C. 
Gerrard 5660 (16 lines) * 


HOATHSUEALEUEAANUDAL EN EAEU EAL UA UA EEN AAT 


SUVA AAA EAA 


THE WORLD’S GREATEST BOOKSHOP 


New and Secondhand Books on every subject 


2 
Open 9-6 (inc. Sat ) 





BRONZE X ALUMINIUM 


FOUNDERS 
‘To THE CHEMICAL INDUSTRY | 
CHILL CAST PHOSPHOR BRONZE BAR| 


JACKSON & CO. 
LORD STREET, MANCHESTER, 10 
Telephone : Collyhurst 3016 bd 





PPL oc 











| 




















“A” Type. Re- 
turnable pattern fitted 

with ‘| "' section rolling hoops 
and half oval end copes, all seams welded: 






“BRABY ”’ Regd. 


Steel Drums 


Our Liverpool Factory is equipped with modern 
plant for the production of steel Drums of many 
types, single tripper and returnable. 

These can be supplied with the exterior painted 
and several types may be galvanized, tin or lacquer 
lined. Certain Drums can be decorated in colours 
and thus provide users with the opportunity of 
having the ends of the Drums printed with their 
name and trade mark. 


~—_* Type. 
Body seam 
welded, ends 
double seamed 
to body. 





FREDERICK BRABY & COMPANY LTD. 
HAVELOCK WORKS, AINTREE, LIVERPOOL, 10. 
LONDON : FITZROY WORKS, 352-364, EUSTON ROAD, N.W.|. 
EUSTON 3456. EXPORT: 110, CANNON STREET, LONDON, E CA 

Tel. MASON HOUSE 6034. ALSO AT GLASGOW, BRISTOL, BELFAST 
AND PLYMOUTH 


Tel, 


Tel. AINTREE 1721.) 











J 
3 
a 








nodern 
f many 


ainted 
lacquer 
colours 
nity of 
their 
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| D cons © 
LAJRUM 


OUR STANDARD RANGE 
Steel Drums “Primus"’ and similar .. . 
Shipping Barrel “Gazelle”. ....... 

| Shipping Drum “Merkur” ........ 
Drum “Merkur” with double-folded ends 
' Drums and Barrels with Removable Head 


| Incapacities from 12 to 136 Imp. gals . . 


SCHWELMER EISENWERK MULLER & CO. G.M.B.H. 
! SCHWELM I.W. 


SOLE AGENTS : 


|GAIGER SMITH 2 GRAHAM 


| ANGEL COURT, LONDON, E.C.2. 


Central 0595 
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— CALLOW ROCK — 


Gas-Burnt 


LIME 


for all purposes 
eee 
2UICKLIME 


(Calcium Oxide) 


of the highest commercial quality, 
in lumps or in coarse powder form 


HYDRATED LIME 
(Calcium Hydroxide) 


in Standard and Superfine grades to 
meet most industrial requirements 


eee 
OW ROCK Lime LO 


HEDDAR. Somerse 











Agents: DURHAM RAW MATERIALS, LTD., 
1-4, Great Tower Street, LONDON, E.C.3 
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/ YouR ACID )\ 
\ PROBLEMS / 


ieee eal 

















| ee Aye — 
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pe | PROvORTIS| 


Tr. 
EST. ww *« YEARS 


Head Office: EAGLE WORKS, 
WEDNESBURY 
Telephone : WED. 0284 (5 LINES) 


London Office : ARTILLERY ROW, S.W.| 
Telephone : ABBEY 3816 (5 LINES) 
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UNIVERSAL 
MIXERS 


in @ great variety of sizes, types 
and classes : for mixing under 
vacuum andfor pressure : from 
light slurries to heavy doughs : 
with jacketed troughs for heat- 
ing or cooling : of stainless steel 
or other material when 
ingredients would contaminate 
ordinary iron or steel. 


FRONT VIEW 


A typical “Universal” 
is illustrated here. 
Capacity 110 gallons per 
mix. Note the clean 
design, the efficient screw 
tile and the counter- 
balanced hood. 

There are thousands of 
our mixers in use to-day 
many of which were built 
before this century. 
Consult us on any special 
mixing problem you have 
and we will experiment 
without fee or obligation. 


S 


LTD 
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